q 5 þ \ * F 2 PS * — 0 * 2 
n . | N 


- 
1 
A 


The FAITHFUL ; 


Cv rv 


TEACHING 


How to Meaſure all manner of Ground: 
exactly, by the Chain: onel 
- Als, thereby to take Diſtances of a Mile ſpace, 
and Abe Situation of any Building, 


SHEWING LIKEWISE 


The Making&nd Uſe of a New Inſtrument, - 
called a Pandoron; which ſupplies the uſe of 
the Phein-Table , Theodelite „ 
Qadrat, ' Circumerentor , 
any other — — 


: As alſo divers Secrets for Conveying and Clenſing 
of Water, Flowing and 28 of an 
Quenching Houſes r , 


An Appeadix == Errours i in Board 


With Dire@ions * 2 a Carpenter RULE, 


— —— 


"by GEORGE ATWELL lace Teacher of the 
| CMathewaticky in CAMBRIDGE, | 


* 


* 


2 


LONDON, NE 
eee | | 


a> 
_ 


TILT 


8 UAC 


— * 
„, 
<< AS. pes 47 
r 


. 4 


232 „ 4 2 
* 2939337 7 


» 
” 
Anka” 


$4 
7 


2 p l = - - 4 8 
1 125 : 8 of 
| F 
* 8 4 * mp r * 
, b & | x a 
Oo 2 6 * — tad 
& 


— 


1 bY A d | fy | 
The FAITHFUL 


SURVEYOR 


TEACHING | 


How to Meaſure all manner of Ground 
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Alſo, thereby to take Diſtances of a Mile ſſ 
1 and — —_— any Building, 18 


SHEWING LIKEWISE 


The Makingland Uſe of a New Inſtrument, - 
called a Pandoron; which ſupplies the uſe of 
the Plain-Table , Theodelite , Quadrant, 
Quadrat, ' Circumeferentor , and 
any other Obſerving Inſtrument. + 


As alſo divers Secrets for Conveying and Clenſing 
of Water, Flowing and Draining of Grounds , 


Quenching Houſes on fire, &cc- 
With X 
An Appendix unfolding Errours in Board 
| and Timber-meafure : 
With Direions for Making a Carpenters RULE. 
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The Auth 
Courteous Reader) er . 
Ad I fanciedthe giddy humour 


of obſcure Wits, who deliver 
their dry Notions as dubiouſly, 


Reſponſes of old ; leſt by ſpeaking tooplain 


8 


their ſhallownefle be made manifeſt to all 


men: I might have ſpoke as little ſenſe in 


as few words to as little purpole. But 


(leaving theſe to their folly) I never ac- 
SOUP their deſign either prudent,or po- 
litick ; who, having cularged their ſtock 
of knowledge by the good Improvemens 
of their opportunities, deliver themſelves 
ſo darkly to the world, as if they had a 
mind onely to ſatisfie it what they could 
do, not what they ſhould. I like Pythagoras 
his counſel, tent viren · it her ſpeak 
to pur poſe, or hold your tongue: and, methinłs, 
his counſel pleaſes me better; when 1 
remember the curious Natumlliſts ob- 
ſervation, That men have a double fence to keep 
in this ſlippery. member, which inſinuates thus 

much to us, That one Rad need bewary, 
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nan ae ve. , hat & How he ſpeaks. 
Nos to walk fecure from the default᷑ of 
each of thefe by-wayes is the driſt of m 

preſent writing: which, had not the 1 


of others more ſtirr d me up to, then the 


profit, pleaſure, or honour I could have 
propoſed to my ſelf in ſuch an enterprize, 
it might have lain buried in oblivion: but I 
remembred that ſaying of Iullie; Non nobis, 
ſed patriæ nati ſumus. The Law of bumanitie 
enjoyns us all with one ſhoulder to help 
forward any uſefull or profitable deſign; 
and to treaſure up our notions and obſervas. 
rions tor the good of others. 7 


Condo. & compono, que mox depromere peſſum: 


"or lay up, that I may. lay out: and we never ſo 


well diſcharge our ſelves of our talents, as 
when we moſt largely diffuſe them to the 
improvement of humane ſocietie. Seeing 
then my lot is fallen among the Scriblers of 
this preſent age, I make > requeſt to 
two ſorts of Readers. Finſt, to the ingenious 
Scholar; who may, perhaps, nawſcate this 
homely fare and domeſtick langyage , and may, 


tis not unlike, find flaps in the au van con 


nexi on 


OO, To theReader. © IM 
nexion of the ſenſe, or unpolichgd contents. 
my Apolegy is onely this, that I write to be 
. underſtood ofa, and ſo bent my Countrey. 1 | 
tile to the capacities of thoſe I ſuppoſed, \ 
would chiefly put the contents of it inpra® 
Riſe. My Second requeſt is to the honeſt 
countrey-Farmer,or whoſoever he be who 
intends to mete his ground by my Chain: | 
that he would go through with it, make ' 
it his own as he goes: for by ſo doing he ' 
may find benefit aſſuredly. My laſt requeſt * 

s to both jointly:not to reject the gronnds 5 

of it without good reaſon, nor without a x 
pair of Speftacles to convince experience, "1 
eh, the mother of Arts, as the Philo- ': 
ſopher calls her. I might put this into the ' 

allance to weigh down the cenſure of 5 

d Harley lcd e. | 
But I forbear; leſt I ſhould tire theReader's 
patience with too tedious a Prologue, let- 
ting Truth ſtand on it's own bottom: and 
commend it in general to the well-im- 
 Provers oft, and reſt thy friend to ſerve 
thee, £ 
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GEORGE ATW ELL, 


The Author to his Book. 


o, little Boak , and travel through the land: 
3 Nane will refuſe to take thee in their hand. 
LS - Fear neither Momus mouth, nor Zoilus quill : 
| Aſturealy, there's none, can do thee ill. 
Both ſimple, gentle; Barons, Lords, and Knights, 
| Wiltake thee for their ebiefeſt of delights. 
* Thou teac heſt them to meaſure all ther ground; 
Which, certainly, will fave them many « pound. 
5 Plain-table, ad Pandoron wh &'s ſight, 
F Circumferentor, and Theodelite, 
1 t, Quadrant, 4 Chain alone: Wh theſe 
4 Thau li trach tam for tomeafire vit h great eaſe, 
1 Sore ids penny 4 fre that's paſt: 
1462 But thaw giv ſ pounds, for to prevent the Waſh. 
Thou cleaneſt vater, flo w ſt and drain ſt their grounds, 
Andbringeſt water tedbeir towns; 
A ||: & Thou alſe ſaenria their mold: | 
1 * And ith mean phile to fill their cheſts with gold. 
ol Thus doing, thou ſhalt never be forgotten , 
Rut thaw ſhalt liue, when I am dead, and ratten. 


G. A. 


and this his exact Method of 
Surveying. 


82 new the Preſs ha's a new labour paſt, 
Which ſpee | her beſt acknowledge, if not laſt. 
Ne're did her letters ſuch a poſture ſhow, 

So advantage us, ſince they firſt did know, 

T inſtrutt the wrd hom they their Acres ſhould 
C aſt-up and meaſure by the perch or rood. 
Tat but of late, fince which applauſe we view'd 
Some labour in thi. kinds, and thought them good): 
But they themſelves will now no more aſpire 

To further praiſe, but all conſent admire 

( ontent. fince thou art come. Sowhen we ſpit © 
A CUYiOus piece. that ontort aims omy 7 


* With livelyneſs , w approve't, yet, when we part, 


Forget it in a livelyer pieces art. 
Me thinks, 1 ſee how with a glance men lay 

Others aſide, and by their longer fa 

Speak their content ment of thy book, and ſtand 

Surveying that as tho of late their land; 

with ſuch exaFftneſs. -- Here thine art s by thee 

So rait d, that truth meets with facility. 

Before we did by Sines and Tangents go, 

Theodelete, Circumferentor too; 

Wayes, that I figh to think oſi which at th ſight 

Of tÞ marſhall'd figwres able were N affright 

An unaſſured eye: who without fear 

'Gainſt ſuch a rallied number dar d appear? 

Armies of figures in the field then ſtood, 

Fore» fight it was (though without fear of blond) 

To reach an * herb; 4 fign we conld not know 

T* or ecome that bed, where lately it did grov. 
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Upon his worthy Friend, M. Gerge Arvell 
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This by yn alone thou dot; and we 


Admire thine art, athmire thy brevity. - 
Mes of thy temper, and that owna mind 
A, thine, ſo ſearthing, we may ſetk,, not find: 
At thoughts of it we can ſecurely crie; 
Th acuteſt mind Fill ha's the piercing ſt eye. 


John Hutchinſon, Trin. Coll. 


To his honoured friend, M. George Atwell, 
on his Faithfull Sur veyour. 


Gz: the file alters, Poets did but fig: 


Connter-Pandora with her be ag wins. 
Salsbury-ſtones, that pos d the baker's loaves, 
Might here have ſet themſelves in theſe thy groves. 
T by hand hath meted, and be ſure to try 
There's nothing in't but ſquar' d by Geometry. 
But ſound thy Art, and teach ut hom to get 
Some lands, as thou haſt taught to meaſure it: 


For, while we other's mete, our ſpirits riſe, 


And in their acres we but Tantalize. 
Tet, tit too true, eſtates take no degree 


: I th Confines of our Univerſity. 


He, who was ad, Where our poſſeſſions lay, | 
Migbt well have thus reſolv d, In Terr' Incoprita, 
Or, In the Iſles, that well may bear the date, 

From their unlucky ſeat, Infortunate. 

Help out, invention; and aſſiſt, ye hands: 

"Tis Scholars fate, you ſet, to have no lands. 


_ If any they appropriate will have, 


T hey muſt, Ben-Syra- like, mete ont their grave: 


ASST STCSTYT,. 


FC Y ® 


Or elſe, if all plots fail, ivy their thill 
To take the angles of P us Hill: 

But wer le ſuſpend our judgment, and not dare 
To queſtion, till we ſee thy Finis there, 
The Welſh- man, ſentence was content to ſtay 
The Apoſtles leaſure till the Judgement-day: 
Aud, ſhall not wt with patience wait to ſee 

T he true Effigies of thy Art and thee. - 
Till then Wee le try our skill, no ſpirit raiſe, 
Without a Charm, t encircle thee with bays. 


1. Charles, T. C. Philowath. 


1 * * 1 1 
- — — — — 
p 


Tothe praiſe of the Ingenuous Book of his 
honoured friend, M.. George Atwell, call'd 
his Faithfull Surveyour. 


On the Authors name, 
GEORGIUS eATWELELE. 
eAnagram. 
 _AGROS E VULTVUV TSI. 


His book's thine own, none need to frar, 

Each leaf thy picture int doth bear. 
1t's the Idea of thy mind, 
And face to both are here conjoyn d. 

On his Book. 
I Do not wonder that Meduſa's head 
Art ſight coula render living mortals dead; 

Since the peruſal of this book ( Whoſe vein 
The richeſt gems of Wiſedome doth contein ) 
I ſeeing wondred, wo dead I fell, 
To view ſe much locks in ſo ſmall 4 Noll. 
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On the Anthor. 


\ V Eat ſplendour can, or JOVE, or Saturn add 
( — all) to Sol moſt richly clad 

In golden veſtiments? 10 Sol, whoſe rays 

Each mori foretells ts all their Halcyon days? 

Muſe. T averre he wants no praiſe. 


| WI. glory then ( dear Muſe, 1 prethee, tell) 


To him (whoſe name ſubſcrib'd ſhows all s done wel) 
Ought we to give? to bim, whoſe pregnant wit 
Shall live, while others may in ſilence {r. 
Muſe. On earth there's none, that i fit. 


N earth there's none, that's fit? they ſoar the rhies , 


grave George | whoſe fame beyond the clouds doth riſe. 


In ſyighi of envies Clog, and does aſpire 
Heavens Canopie beſet around with fire. 
T hither thy ſelf retire. 


D. Jenner, A. B. Trin. Coll, 


— 


6 


To his much reſpected Friend, Mr George Atmel, 
upon his Book Of Surveying, &c. 


T2 dreſs my lines in praiſe of Thee, my quill 
Ide wiſh to dip, where Poets once did | 
Their verſing pens; whole rh:ughts. when they'd rehearſe, 
Like metall in a mould woald vun to werſe; 

Ide ſhew my ſelf then gratefuller rs Thee, 

Then theſe detracting times could ſpitefull bee, 

Here you the ¶ urt ain dram, aud let us ſee 

T he nom. known worth of conceal d myſterie. 

'T was Nature form d the Earth, gave treaſure: 

ut how to give the price, and meaſure 


with lines unparalled th embroidred grownd, 
ToGEORGE alone his praiſe it muſt redound:.” 

Zi ATWELL getithrfbart of Fancies raiſd 

They at HIS publiſht worł may ſtand amat dl. 4 
Let all the BOOK new view, give her the praiſe, © 
That made the tools: bat reach to fim the bays, _ 

That is the Artiſt, and who undertook 

To mak: himſelf the Author of this Book, 

To diſſolve Riddles, make Enigmaes plain, 

Which have requir'd an OEdipus his brain. 

Envy, be gone, Apollo: be their guide: 
To ſee-what Gordian knots are — unty de; 
And couched handſomely what mi ght in ſhort 
Pleaſe both the Leatned and the Vulgar ſort. 


H. Rich, A. B. Col. Gon. & Caii. 
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The Coments of the Chapters in 


The F atthfull Sur veyour. | 

Chap. o | 1 | Page. 
I. F erraurs in Land- moaſare. 1 
II. Of making and keeping the F ield· book, 

| and meaſuring Paſturs by the Plais Table. 7 4 

III. How toſes down your notes in your Fieli bob q 

I and to draw your ſlatiom lines by the Plains "1 
IV. Of plotting at home, and of ſeveral ways. © f 
V. Of Calculation, ar caſt ing #p. 25 25 
VI. Of meaſuring 4 Wood. 7X x 
VII. Of dviding or laying out of ground. 29 
VIII. To meaſwe arable-common- field-land. 31 

IX. Of hilly grounds. 32 


X. Of reducing a Plot from a greater to a leſſer. 37 
XI. of meaſuring Paſture- ground by the (hain ne- 
NY 
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The Contents. 


ty, and that a ſpeedily and exaRtly, av. with 
any Inſtrument whatſoever, and with leſs 
- belp,thongh in myſtic weather; and to plot, 


ui, and prove the plot thereby alſo. 39 

To wieaſure a Wood by the (hain onely. ＋3 

Of taking diſtances by the Chain onely. 46 
To taks the declination of any freight upright 

wall for Dialling, by the Chain onely. 48 

Of Colouring r eee, of Plots. 52 


To meaſurs all manner of ground by the Pan- 
doron, or any other graduated Inſtrument. J3 
XVII. 1n meaſnring by graduated Inſtruments, to 


know if your Plot will ſhut, or no. 37 
XVIII. To tak terreſtrial diſtances by the Plain Ta- 
ble, or Pandoron, as by the Table. 58 


XIX. Te de the like by the Pandoron as it ts a Qua- 
. drant, or by any graduated Inflrument. 38 
XX. , Of taking altitudes and diſtances ( eleſtial by 
the Pandoron, or ant. bo G1 
XXI. Of taking altitudes terreſtrial by rhe Quadrant. 63 
XXII. Of taking altitudes terreſtrial by the Quadrant 
or Pandoron. 66 
XXIII. To take the ſituation of a place for a Dial, with 
| the declination and reclination thereof by the 


Pandoron. | 71 

XXIV. Of conveying water. 76 

XXV. Of Inſtrument: for conveying water, & their uſe. 82 

XXVI. Of flowing of Sroundi. 86 

XXVII. Of drayning of Grounds. 88 
XXVIII. Tocleanſe a ditch, whether it be full of flagge, 

or mud, and not empty out the water. 93 


XXIX Of cleaning a Pond ſix or ſeven pole broad, 
- being grown over with 4 coat of weedt, 
that it will near bear one, without abating 

the water. 5 93 


XXX. Of cleanſing water. 94 
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The Contents. 


X x XI, Of quenching an houſe on fire: 98 
XXXII. o keeping 4 fire light all night, without 4a far. © 
ui. of 2 my 2 99 
gros o Faure. 100 
XXXIV. 05 the * of 4 Lh ground. 102 
XXXYV. Of inriching lean ground. 104 
XXXVI. Of planting Willows. 110 
XXVII. Of reducing Wood-land to ſtatute- meaſure, 


and ſtatute to Mod · land. 111 


XVIII. To finde any ſcale that a plot i made 25 the 


content being knows. 112 


X X XIX. Of, making an Index, or T able,whereby hs 


to finde out any ground: that ever you have 
meaſured, and to tell the quantity of them 
an hundred years after, and draw à plot 
of them without going again into the field. 113 
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The Contents of the Chapters in the Appendix to 


Chap, 


7 
III. 


IV. 


The Faithfull Sur veyour. 
Page. 
O5⁵ making the Rule. 116 
Of ds of boards by the Rule. 121 
Of nag 'a Tee. for. 
[quare timber, to make the ſcale of ſquare 
timber- meaſure by: as alſo the under-meaſure. 123 
Of meaſuring ſolids, as ſtone, timber, &c. and 
firſt of [quare timber. 125 
Of round timber. f 127 
* the proof of theſe ſrale by Arithmetical 
ulation. 129 
5 — b the manner of placing theſe upon t he 
Rule. 130 
. Of e whether Conical or Pyramidal. 135 
making of four other lines on the flat- 
7 Ce. 139 
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Addenda & Emendanda! 


Gentle Reader, 


I deſire thee to rake notice of theſe my Additions, 
and Emendations , before thou readeſt my 


Book. | 
8 


Page 5. I. 8. for firſt, read where. page 14 line 12. hut on not. page 21. for ſub. 
tendents C X 674, and 756. which are at we top of the third column, ſit them at the 
bottom of ibe fir fl and ſecond columns. p. 27. againſt lime 24, &c. ſet in the margin, To 
bring links into acres and poles. p. 28.1 5. for 7. read 77 p. 36 |. 23. after quadrant, 
read book or paſtboard. p. 37. l. . read, tran viz, from the line drawn. p. 42 l. 10. 
For is, v. in. an line 15. likewiſe you may. and 1,33 r. to the line. p. 43. L 11, 5. 
a ſpinny of wood. p 45 l 21, r fave onely if in meaſuring you have any ſorry 
bound book or paſt-beard: and againſt line 23. write, How to ſet out a perpendica lar 
into an an le with the chain onely, 7 . 29. for mark r. work. p. 63. | ts. x. the 
whole angle R. p. 64.110 r. A, I finde. and l. J. at P, I finde p. 55. L 7. for 12, 
7. 16, andl. 11. &L.,13, for L. v. lin. 5. 69. L 12. for edge, r. eye. and i 29. x, 
100 of the Quadrate. p. 70. l. 34, for you, r. I. p.72. 1 9. for declination, v. the 
angle of the wall and Sun. p. 7 3. l. 10 put out, As the Radius to the fine of the Suns 
greateſt declination 23. 31. and write it thus ; qa 


— 


As Radius 

To fine of the Snns greateſt declination 23 31. 

so is the fine of che Suns diſtance from the neareſt Equator 16 96008) - 
Ta che fine of the declination deſired 10 4 964184 


| - B24 
2. 74. there is 4 better figure in pag. 51. p. 78. the commacs ſhould be left out; and L 10. 
For lines, r. times. 5. b5. . 33.7. a foot and an half long. and 1. 36. x, feriles, p- 56. 
L. 29. for tre- ſale, r. trefoot, p. 113, J. 20, for 33 82, r. 23 823 . 


In the Appendix. 
Page 130, line 23. for ſquare, readRroke. l. 15. diffingiſh at third: a l. 16. at 
that, | 25, for fines, r. fivet | 30. v. 5, lo 15. J 33. for 38 „. 30. p. 135.431, 
for, r. 13. . 141. 4.20, diſtingsiſb at B. p. 148. . H. for let, v. get. 
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2 -meaſure. 


ers are of that opinion, That if two 
paieces of land are of equal peripherie, 
N dbat thoſe two pieces are both of one 
and the ſame content. But that is eaſily 
diſcovered falſe; for let one piece of 
land lie in a true ſquare; being a quarter 
ofa mile nts 80. poles ſquare,v«z.. 
3 | a mile in all; the content is juſt 40. actes. 
For every one knowes, that 40. pole long, and 4. pole broad, 
or 80. p long end ä * acre. Therefore 
80. long, and 80 p , muſt needs make 90. acres, 
and that 90 times 80. is 6400. pole, which divided by 160. 
(the poles in an acre) is juſt 40: acres. But in a'Cirfle-of a 
mile about, viz. 320. pole, if (according to Archimedes) we 
multiply the Circumference by 7. which is 2240. and divide it 
by 22. it gives 101 $5 theldiameter: now then, if we multiply 
half the diameter 30 and £3, or 50 and i by halt 3 20. the 
Circumference; viz. 160. (which are alſo the poles in an acre) 
firſt 160. by 50. is 50. acres: then multiply 160. by 10. facit 
1609. whichdivide by 1 1. it gives 145 , pole and . ſo 
the Circle contains more then the more then a 
part. And as in lad, ſo in tiinbet; and therefore that 
needs be a falſe way of meaſuring round timber, to gird it 
r 
as | in 5 t ave hewed Tit, t 
make more of it then they made before. Alſo a ſquare is more 
tapacious then an oblong; for W boy can wo 
7 | 2 
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2 The Faithfull Surveyour. Chap. r, 
that if he hath but 24. hurdles in his fold, and that it goes 
upon a 100d, where he hath hut one at each end, and 11 on 
each ſide; his ſheep will lie thicker a great deal. then if his fold 
goes ſix on each ſide, and end: though he knows not the pro- 
portion, yet he perceives a ſenſible difference, and ſo well he 
may, as being more then three xo 0ne ods. Forit isas 11 to 
36. for once 11. is but 11, and fix times ſix is 36. And for 
want of this knowledge many ſurfeit their ſheep in ſummer, 
by lying too hot. 1f 1 may adviſe, they ſhall never lay ſheep 


0 HH CE 044 HAAS 


- _ thicker, then to allow 20. foot of ground to each ſheep, fo 


that if you have rod hurdles of 8. foot a piece, v., 64. foot; 
in one hurdle ſquare 1 would not put above 3. ſheepand 2 ; 
nor in ſlat hurdles of nine foot long, above and fo 
doing, if your 24. nine foot hurd ies go ſquare, it may hold 96. 
ſheep, and yout 24. eight foot hurdles BA. fheepßß 
Another great errour I have known maintained by a great 
Radbi Surveyour ; that in meaſuring a triangle, it holds good 
to tabe the half of am fide for the baſe, and the whole per- 
pendicular from the angle oppoſite to that baſe, to the mi 
of that baſe , & ice verſd, and their product to give the con · 
rent. But this is demonſtrated to be falſe thus. In this oblong 
ABC D, let the two ſides A B, and C D be 30 a piece, 
and the two ſides A C, and B D 40 a piece, ſo 30 multiplied 
dy 40. gives 1200 the content of this oblong, whith is divĩ- 
ded inco-rwo | by the — AD, 
which two triangles A B P. and AC Dare both equal; for 
ihat the fides A B, and C are equalby conſtruction, alſo the 
A 1 4 1 y conſtruction, and 
| 1 ADis on to therefore the two 
_ | anples B. arid Care equal; likewiſe the twyo 
_ 1 rriabgies ABD, and A CD are equal, 

. | 4 prop Edememr the 1. Axiom. the 7. 2 
einde {ans diauidia, inter ſe ſunt aqualia: 
Now in the tri AC, to difcever the 
falſnaod, we mult firſt fiadet he length of the 
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line ED thus. Firſt quare the line CD, ; 0, fai god. alſo ſquare 
CE, 20, facit 400; then C being s right angle, and we ſeek 
E D, the Hypotenuſe, we muſt adde 400, and goo, facit 1306, 
whole ſquare root is E D 36 f, multiply this by 20, the half 
of A C, facit 721, f, the content, too much almoſt by a ſixth 
part, being it ſhould be but 600. and fo you ſhall finde it, if 
you multiply A C, 40.by half C D,15. for the oblong AFHC, 
1s equal to the oblong F BDH, therefore it is the half of 
ABCD. Alſo the triangle D G H, which is taken out of the 

triangle D CA, is equall to the triangle AF G, added to it. 
Or if you will, make AD the baſe, upon which you may let fal 
a perpendicular from the angle C; but then it muſt not fall on 
the middle of the line except it be the baſe of an lſuſceles trian- 
Sle;but if you will needs finde the true place of the field where 
the perpendicular muſt fal, I know no inſtrument yon can work 
by,be it plain-Table, Theodelete, Qgadrant, Circumferentor, no 
not ſo ſimple as the chain alone, but you may ſer out a ſquare 
by it; therefore ſer up your inſtrument in the ſtation - line, go- 
ing forward ſtreighit in it, tif you ghueſſe chat a line out of the 
angle will cut yonr ſtation line ſquire-wiſe, which if you think 
are far enough, ſer up your inſtrument there and firſt tet it 
behold the mark you came from ; if it doth not then behold 
alſo. the mark you go to, you are out of your line, and muſt re- 
move it ſide-eayes which having rectified it that way, chen ſee 
if it look right into the corner : which if it do, it gives you 
the place in the ſtstion · line deſired, which is 32 from A, and 
but 18. from D, v. at I, which is thus * As the 
baſe Fo. is to 70. the ſumme of 30, and 40 the two other 
ſides A C, and C D; ſo is the difference of the ſame two ſides 
10, to 14, which 14 being taken out of 30, che whole baſe, 
the 2 hall fall on the middle of the remain 36, 
the half whereof is 18, to which adde 14, it makes 32 from 
A to l, as afore; and that taken out of 50 leaves] D, 18, ac 
afore. Now to finde the length of the perpendicular CI, if 
you meaſure it in the field you will finde it 24 pole, which is 

thus proved. Take the ſquare of _ ſide AI, 32, which is 
2 | 1024. 
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1024. out of the ſquare of A C, 40, vix. 1600, reſts 576; 
whoſe ſquare root is 24, the perpendicular deſired. Now if you 
multiply 50 the whole baſe by 12. the half perpendicular: or 
25. the half of 50. by 24, you have 6co,, as afore.. Thus 
you fee it double proved, that this way of taking the middle 
of the baſe for the fall of the perpendicular, is for the moſt 
part an extream falſe way: and the ſixth part of the ground 
and more may be eaſily got and loſt hereby: inſomuch that I 
have known by this very errour above twenty pounds got and 
loſt in one day between the buyer and ſeller, ſeverall times, and 
by ſeverall men. But whether Balls of London uſed this way, 
or worſe, 1 know not, who was ſeat down by the Lady 


Morriſon, to ſurvey a Farm at Hardwick near Shefford in Bed - 


fordſhire, whereof ſhe had let anew leaſe for 21 years to one 
Hilde at five ſhillings the acre. Balls makes of it 400 acres 
juſt: ¶ hilde thinks dime wronged, ſends for me, deſiring 
me to meaſure it, not ſaying a word to me upon what terms, 
or that it had been 2 before. I ſet to work, and having 
done, | give in mine account for 322 acres: He asked me if 1 
would juſtifie it. I told him, I accounted him as my friend, I 
would ſtay for ſatisfaction a twelve-moneth, let him keep my 
plats, if in that time | were diſproved two acres, I would have 
nothing for doing it. Whereupon he works tothe Lady to 
{end another to meaſure it; but durſt not let her know he had 
meaſured it, but that his reapers, and mowers, nor his ſeed ne- 
ver gave it for ſo much. He prevails with her, ſhe ſends: ano- 
ther; he meaſures it, knowing as little of any mans meaſuring, 
as I did of Ba/ls. Upon his account we two differed but one 
rood in the whole thing, which he had made it leſſe then 1 
did, by reaſon I meaſured half Shefford-brook more then he 
did. So I fav'd him 19 pounds ten ſhillings per annum which 
if it had been yearly payment, at ten in the hundred, as money 
was then, compound intereſt came to above 1200. pounds, 
but being half yearly payments, nine pounds 15 ſhillings, half 
yearely, 42 payments at five in the 100, which was the com- 
mon reckoning both then and now ſtill for half a year, comes 

to 
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to above 13 00pounds, a good Farmers eſtate. Therefore it 
behoves every man that hath, or may for himſelf or friend 
have occaſion to let or hire, buy or ſell land or timber, not 
to go on other mens legs, nor to fee with another mans eyes, 
that have ſuch eaſie means to attain the skill of it themſelves. 
I make no doubt but that there are many Gentlemen, who have 
ſpent much time in the Uniyerſitie in Muſick, yea, and other 
ſtudies too, do wiſh at this day, (and more would wiſh, if they 
could ſee it) they had at leaſt ſpent ſome of that time in the 
Mathematicks, whereby they might have benefited both them- 
ſelves and their Countrey: which in commendations of it, Pi- 
tiſcus in his Preface to his book Geodericorum ſaith, Socrates 
hunt principalem Geometrie finem eſſe ſtatuebat, ut agrum pla- 
num metiri, divider que poſsit. 1 have ſeen ſome ſpend eight 
years in learning Muſick ; if they would beſtow but two years 
in the Mathematicks., it would have done them more good, 
and they might have done the Common wealth. good. Of all 
the ſeven liberal Sciences that may beſt be ſpared, as leaſt bene- 
ficial to a Common · wealth; =y for my part, 1 had rather (if 

ou will. believe me) that my feet could pace 1000 acres of 
land of. mine own, then my fingers to play 1000 leſſons on the 
beſt, Lute in the town, though I might have it for my labour; 
and he that is not of my minde, it's pitie, if ever he have 1000 
acres, but he ſhould change them for a fiddle. Recreation, l con- 
feſſe, is good; but 1 would not have it made an occupation. 
They will account it ſmall recreation hereafter to be able to 
ſay, Poſt hab ui tamen illorum mea ſeria Indo. _ 

Divers ſuch falſities 1 have ſeen; but I am loth to digreſſe 
too much. Diyers other falſe ways there are; but 1 had ra- 
ther I were come to lay down true ways, then to diſcover er- 
tours. Therefore that we take not a falſe way to our purpoſed 
end, we will ride ſtreight on to the next town; viz... the un- 
certain ways: where we muſt ſtay a little, and give our pen 
drink too, that ſo we may the eaſier finde the true way in ſuch 
uncertain ways. | 

Firſt, it is no certain way to lay a great deal of land upon a 

N A3 little 
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little paper, as to work by the ſcale of 3 2. as many do, where- 
by upon each inch of paper they lay fix acres, one rood, 24 
pole; and it is an eaſie matter for a good Artiſt with good in- 
ſtruments to fail an acre in an hundred, much more with ſo 
ſmall a ſcale, and blunt compaſſes: neither is there any that 
ay | knew uſe — {mall a ſcale, that al ſay, that —— 
able to diſtinguiſh a quarter of a pole, oft-times 
i; fix in the — and loſt, not in a year, but in a day. 
Secondly, To truſt onely to the needle in - gra in- 
ſtrument, as Grcumferentor, Theodelere: and partly for fear 
of a loadſtone near; and alſo it is a hard matter by an ordi- 
nary needle, though of four or five inches long, to diſtinguiſh 
a degree, much leffe five or fix minutes. 
irdly, For over-curious , fach as if I ſhall ſpend fo 
much more time then ordinary, that the gain or loſſe will not 
countervail the time beſtowed on it: therefore as upon buyi 
and felling chere is ſome land of 20 or 40 pound the acre : 
ſome 1 have meaſured where every man in the town hath hired 
the tythe communibss ann, for two ſhillings per acre ; others 
have undertook plowing for 2 ſhillings ſix pence, others have 
ler for five ſhillings, as the Lady ACrriſon aforeſaid. Now I 
will not ſtand ſo curiouſly upon that of five ſhillings per acre, 
nor work by ſo large a ſcale, as for that of 30 or 40 pounds 
the acre. This comes to five ſhillings the pole, the other very 
wo pole got orloft in the 
firſt is the ages, whereas five 
acres of the other will but do it. Again, as there may be curi- 
ofity in meaſuring , ſo there may be in cafting : bur ler the 
ſame rule be the guide in both: and although Piri/cs, hath 
oe ce through all his book, as like a Ma- 
themarick-Profeſſour, and well skilled in the e of trian- 
gles ; yet he that ſhall ſeek out his ſides, baſes, and perpendi- 
culars by Sines, Tangente, or Logarithmes ; or caſt them up by 
Logarithmes, as ſome others haue raughr of late : yet neither 
2 way nor his followers have ſhewn themſelves practitioners; 
ither of them ever meaſured, plotted, and raft * 
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three days, whereof for a mile together the ſide was as 
ſtreight as Hot Ney brook, as the Proverb is: (for it was Hock: 
ley-brook it 440 platted and caſt every crook; and fo did I 
She ford brook allo: and M.. Wingate ha th meaſured 1000 on 
2 Bi Head: theſe 
men may ave good skill in the Theorie, but as little in 
the Practick as the Londiner, that asked the countrey-Malt- 


ſter if malt did not grow upon trees. "Sach a London Mathema- 
tician (perhaps) was Ball; af La „but 
never ſaw acre of land ] but 78 


acres in 322. 


et, and meaſurin g 
61-T able. 

F. 1. ouimtend to practiſe Surveying, make ou a book 
I.. quire of godd i ſtrong paper, b olded, that the 

breadch of the steg nan ba In 0nd tb length thereof 

may be the length of two quarters, well bound with vellum, 

that yon may lay is on your left arm to write : and if it be your 

e ou have fi N 


8 e ee On ee „Sec. Then page your 
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whereof you ſhall write a ſeve- 
rl letter of — Alchabetical order, and ſo your 
book is ready to go'to ,. | 


For f berg . Aire 


§. 2. As ſoon as you come into the field make a mark, 
ſome hole with a paddle-ſtaff, or ſtick up ſome paper, or 3 
at the firſt corner you come at; which ifit be adjoyning in chat 
place to Ynother paſture, then chooſe your ſtation or hole (if 
be poſſible) that it may be right againſt ſome gap, gate, * 
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ſtile ( which commonly in all paſtures there are near the cor. 
ners, or elſe you will be forced to cut an hole through the 
hedg with a bill, that ſo from that ſtation you may ſee to the 
further ſide of chat ground, or ſo far as you can, to ſtrike a 
line. But let that hole or mark be ſer four or five foot from 
any hedg or ditch, ſo that you may ſet up your inſtrument, and 
have firm ſanding to ſee in a ſtreight line to the further ſide 
of the ground you are in, both on your left hand, and on 
— ſo that touch not upon the hedges, nor in- 
camber | your: ſelf with wood, buſhes, houſes, nor waters, 
though you are driven to go nine or ten poles off at one end, 
and but nine or ten links at the other. Whatſoever others bid 
you always go parallel to the hedge, regard it not; for if you 
do ſo, you ſhall have work enough till Wedneſday. What will 
theſe men do when theꝝ come at Hyck/ez-brook ? It will hold 
them a week to meaſure a furlong ſtrei — chcy have no 
way left, but onely to equal one place with another by ghueſs, 
neither, alas poor men i do they kriow which way to go about 
to plot it; whereby though "rhey do hit the true quantitie 

chance; as the blinde man may t and hit a crow, is that a 
tue plat of the form? and who” knows not but brooks,” ri- 
vers, & the very ſeas themſelves alter in time, witneſſe Hereuir- 
pillers ? and how can they 50 rl 2 — 5 ? 
SEES 
fides, that by the they 
r i 92309990 01230 het 
had need have a great deal of fair weather, no dewie mor- 
nings: and becauſe they know neither how to meaſure nor plot 
ſuch a piece, we have not had one that hath wrote of Sur. 


veying theſechirry' yes, but Have been. all aFmhite as fiſhes 
in it. TC 
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CHAP. III. $6; 4 

How to ſet down your notes in your Field. book, and th 4 

Jour ftation-lines 3 the plain Table. 2 

Hass made choiſe of your firſt ſtation, before yo 

gin to meaſure, take your field. book, & on the top of the 

firſt page write the name of the Pariſh firſt the ground lies in. 
Secondly, the year and day. Thirdly, the name of the cloſe. 
Fourthly, meaſured by me, and for J. R. contra M. R. or if 

you are indifferently hired on both ſides, write inter J. D. & 
D. 1. Fifthly, your directour. Sixthly, your helper. And 
Seventhly, which way you went forward, whether cum Sole, 
or contra Solem : ¶ um Sole in a paſture is, when the hedge is 

on your left hand; contra Solem, when on the right. 

Then in your field-book about two inches from the left ſide 
of the leaf, draw a line with your pen ſtreight down to the bot- 
tom of the leaf, and on the left ſide about an inch from the line 
write A, ſignifying the firſt ſtation, or the mark you ſtand on, 
and cloſe to it on the ſame ſide, write O, ſignifying the begin- 
ning of the line; then if you intend to go contra Solem, mea- 
ſure how many links ate to the hedge or ditch on your right 
hand, and fie think down right againſt A on the right ſide of 
the line; ſo all your lengths, as you go inthe ſtation-line, muſt 
be ſer down on the left ſide of that down-righe line, and all 
the breadths on the right fide. Yet before you go forward, 
you muſt know theſe ſeveral things. N 

Prolegomena. Firſt, That always a ditch muſt be meaſured 
with that 125 on which the hedge ſtandeth. 


» ” 0 


Secondly, That you never need ſet up your Table at A, un- 
leſſe there be another cloſe. adjoyning, which you are alſo to 
meaſure; nor yet ar the laſt angle : ſo that if the ground have 
four angles, you need ſet up your inſtrument but at the ſecond 
and third; neither is there neceſlitie of ſetting it up at the 
third, if you be ſure you have meaſured all the ſtation- lines 
right, calling your Angles BCD E in order, &c. by reaſon 
you may ſet out the two laſt ſtation lines of any ground what- 
ſoever by the ſcale and compaſſes, by tranning the oy of 

B them 
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them, and pricking the laſt, as ſhall be ſhown more at large, 
when we come to ſpeak of meaſuring by the chain onely. 

Thirdly, If one of your ſides be buſhy, woody, watery, &c. 
that you cannot come at the hedge for ſuch things, leave that 
for the laſt, ſo that it be a ſtreight ſide, for your plot will give 
you that ſide: ſo that, if you have done all right thitherto, 
you cannot fail in that, neither need you meaſure it, ſave for 
triall ſake. 

Fourthly, Veu muſt know, that whereſoever you have two 
cloſes to be meaſured joyning together, the ſtation · ine in one 
cloſe ſerves alſo for the other, and the additions in one cloſe 
are the ſubtractions from the other. 

Fifthly, If a fair plot in colours be required, you muſt till, 
as you go in your ſtation- lines, take notice and ſet down in 
your field-book all Churches, houſes, rivers, ponds, gates, 
ways, paths, ſtiles, arbors, wind-mills, great ſingle trees, woods. 
&c. which fall within compaſſe of your plot or ſquare; and 
fer them down in your diſtance from the ſtation- lines. If they 
be not on the ſame {ſide of the ſtation- line that the hedge is 
on, mark them with a croſſe, and draw them all in your fair 


plot in proſpective in their proper colours, with theit manner 


of ſituatioh, Eaſt or Weſt, North or South, and your needle 
in any of your inſtruments will help you always, making the 
North. Bae of your plot the over end, as you may ſee in plots 
of countreys; and at the bottom ſetting a ſcale of poles heau- 
rified with compartiments, and a pair of compaſſes: but your 
ſeale for this plot may (i the ground be very large ) be ſmaller 
then that you meaſure by. TE d 
Sixthly, Before you begin you muſt make choiſe of your 
ſcale, wherein you · are to conſider the bigneſſe of the ground. 


rde bigneſſe of your paper, and the price or value of the 
ground, and whether on purchaſe, or hiring, and that for a 


longer or ſhorter time; yet howſoever it is good, though it be 


ployed upon letting between Sir John Crofts and Sir William 


by 


Br ar, yet before they concluded, they agreed on a purchaſe | 


upon letting, not to be too careleſſe in it: for I have been im- 
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by the acre upon the ſame meaſure , therefore I ſeldome mea. 
ſure upon purchaſe with a ſcale more then 8, neverabove 10 in 
the inch; * hiring ſeldome above 10, never above 12. 

Seventhly, 0 
grou 


| al re A begin, you muſt conſider wherea- 
bouts of your ground n, that ſo turning the length of 
the Table to the longeſt way of the ground, and beginning at 
the like place of the paper as yon do on the ground, you may 
CORY too ſmall a ſcale ) lay all that ground upon that 

of paper, or (at leaſt) all that you can meaſure that day; 
for it is ſome what troubleſome to ſhift your paper in the field, 
or to fall beſide it for a piece of a cloſe; for which, if you do, 
we will give you theſe five remedies. ? 

1. If it be but a ſmall matter, and preſently comes on a- 
gain, 2 may lift up the rulers, and that paper which they 
— own cut it ſo, that ſo much as you need may lie upon the 
rulers. "OT 

2. If that will not be enough, you may make your 
ſtation-line that you came, or elſe do come on, ſhorterthen in- 
deedit ſhould be by 10 or 20 poke, taking the next angle upon 
the ſame line as if it were the end of it, and then making a 
new plot at home, your own reaſon will direct you better then 
I can ſhew it: for — 19 pr upon ttiall in the field, 
then expreſſed by word or ; but then you muſt lay 
down none but ſtation- lines and angles. ; 

3. The moſt common help that Surveyours uſe is to re- 
move the paper nearer one end of the Table, and then with 
a piece of mouth-glue, which they uſually carry with them, 
they glue on what paper they think they ſnall need, and then 
faſten it down with the rulers again. | 

4. If your plain Table be al{o-a Pandoron, or have a ſemi- 
circle, or aQnagrant, you may at any time, either in this caſe or 
caſe of moiſt weather, take off your paper, and help your 
{elf thereby, as ſhall be ſhown hereafter. 

5. Bythe chain onely and your field-book ; whereof alſo 
hereafter in its place. | wind 
Eightly, Before you begin you muſt know, chat both = 

B 2 n- 
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beginning and ending of everyſtation line, and every crook 
of the hedge, both inward and outward, you muſt meaſure the 


neareſt diſtance between the ſtation-line and the hedge. ( for 


all breadths muſt cut the ſtation-line {quire-wile ) and ſo make 
two right angles at the ſtation-line, and that is the beſt way: 
and ſo doing, all the pieces on the out- ſide the ſtation · line 
will be either rectangle triangles, or elſe compounded of an 
oblong and a rectangle triangle: the area of both which is 
found by adding the breadth at both ends together, and take 
Z of it for the common breadth, which multiply by the whole 
length, and you have the content. And ſometime your. beſt 
way to finde the ſhorteſt diſtance into an angle, is to ſet up the 
Table right in the ſtation line: if ſtanding at the fore- mark 
you ſee by the edge of the Table the backer mark, and then 
ſtanding at the backer end you ſee the fore: mark, then ate 


- you fight in the line. If now withall one or both of your o- 


ther ſides look right into the angle, then are you right. And 
all theſe lines muſt be entred into your field-book, which fall 
perpendicular upon the ſtation- line, every one in their order on 
the right ſide of the line, and on the left ſide right againſt each 
of them their correſpondent lengths, how far each of them is 
off from the laſt ſtation. Or elle you may ſtrike a ſtation-line 
into the angie god ſo make ſcalenumtriangles, but that is not ſo 
certain, and asks more labour, | Nee! 
Ninthly. Before you go forward you muſt propound to your 
ſelf a mark to go upon on the farther ſide the ground, or if 
it be quite beyond the ground, though it be a mile, it matters 


not: ſo that ſtanding at A you may lee it clear from the hedge, 


yet as near to the hedge as you can; whether it be parallel or 
no, care not. If you can ſee no ſuch mark neither near the 
further ſide, nor beyond, then either you muſt ſend one before 
to ſtick up a ſtick with a cloth or paper on it; or to ſtand there 
till you come, with ſome white before his breaſt. And more- 
over ſee, if you can ſee ſome other mark between him and you 
right in the ſame line, be it either flower, weed, graſſe, dung, 
&c to be a guide for the fore. man, to keep him right in the 
line, that carrieth the fore · end of the chain. Teathly, 


—m 


— . a. at — 
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Tenthly , Whereas you muſt have ten ſticks about a foot 
long apiece, whitled and ſharpned at the great end, let two 
take the chain, one at one end, the other at the other : ler the 
former take the ſticks , and let him be ſure to lead ſtreight in 
the line, which for his guide therein he hath theſe helps. 


Firſt, he muſt always be right in the line with his two marks How 10 
before him, till he comes at the firſt. Secondly, after he is /*! he- 


come at the firſt, let him every time he ſticks down a ſtick, 
look backward to ſet himſelf right in a line with thoſe two. 
And thirdly , if there be no middle-man, let the hindmoſt 
ſtanding at A guide the foremoſt right in a line to B: and af- 
ter the firſtchains length, let the hindmoſt guide the foremoſt, 
and the foremoſt the hindmoſt: for if the hindmoſt ſee the 
foremoſt right in a line between him and B,, and the fore- 
moſt ſee the hindmoſt right in the line between him and A, 
then are they both in the right line between A and B. Then, 
to go forward, let the foreman take all the ſticks , and tell 
them at the beginning at each change, and at the end ( for the 
moſt common miſtake is the loſing or mis. telling of a ſtick ) 
and carry all ſave one in his left hand, and that one and the 


chain in his right, and let him go on ſtreight in his ſtation- line, 


not looking behinde him till he feel the chain check him, then 
ſtick down that ſtick, and away as faſt you can run, and as you 
go ſhift an other ſtick into the right hand ready to ſtick down 
again. In the mean time the hinder- man, firſt holding the 

ain in his right hand at A, let him look the chain be not 
tangled, and away on till he come to the ſtick, and then clap- 
ping his ring of the chain to the foreſide of the ſtick, let him 
take it up with the ſame hand he catrieth the chain, and away 


after his leader, And when the ſticks are all run, and that they 


are not yet at the end of that ſtation· line, let the fore. man 
run one chain more, holding ſtill the ring in his hand, and at 
the end thereof ſet his toe, there ſtanding ſtill; and let the 
hinder- man ta ke up the tenth ſtick, and hold that ſtill in one 
hand and the other nine in the other, and deliver the nine to 
the fore · man, ſetting his toe to the fore · mans: then * the 
B 3 a Ore- 
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fore · man tell the nine, and, if they be right, away; if not, you 


muſt meaſure all that courſe again, and ſeek the ſtick; for you 


know not which of you loſt it; and fo going to the end of 
that ſtation- line, or within ſo much of the end of it, that 
you may have libertie to ſet up the Table, and ſee to the fur- 
ther end of the next ſtation-line, as you did at A, without 
any incumbrances; which, if you work by a diagonall ſcale, 
may be in any place ; but if by a plain ſcale, you had beſt co 
have it at ſome even poles;and becauſe by unt bers chain of 
an hundred links(which is the beſt way) you work not by the 
diagonall ſcale, by links, but by the foot chain, by the decimall 
ſcale, and by poles, and parts of poles. Set that length in your 
note-book, on the left ſide of the line, cloſe by the line, and a 
Bright under A;and on the right fide the line write, [ tation J. 
Then go on ſtillin the ſaid line, till you come to the out- ſi 
of the ground, which in paſture will always be beyond the 
ſtation ; but in woods ſhort of it. Set down that length allo 
hen left hand, and — breadth from — — at - 
end thereof, to the came by on the right; an 
then draw a line croſſe a, ad — book, and ſo at — end of 
every other ſtation- line. But you muſt not _ that all 
along as you come you take _ I ſaid before breadths 
from the ſtation-line to the.hedge, both at the beginning and 
ending, and every crook both inward and outward, with their 
ew Mor Er and to fer them down as afore. Alſo,if 
a fair plot in colours be required, it will be needfull to ſer down 
the true lengths of each ftation-line to every mans hedge that 
ſhoots upon your plot, beſide the ornaments , that you may 
ſhew part of their corners, as alſo in caſe they are their 
grounds that imploy you in it. And ſometime alſo, if you are 
to meaſure two cloſes being together, and that you would 
come forth upon that point in the ſtation-line; it will alſo. be 
needfull to ſet it down in your note-book , and often fave 
labour marking it with an X. 

Now if you begin at A, and have two cloſes lie there toge- 


ther to be meaſured, then take up your Table there, and ba- 
| ving 
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till this ſecond ation, I take off 900. with my compaſſes 
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ving turned. the length of the Table to the length of the 
ground, and proportioned the A of your Table to the A of the 
ground, ſet up your ſights with the ruler upon the Table, and 
having ſcrewed it faſt, turn them upon the Table, tiſl you ſee 
the mark at B. Alſo ſee ſome mark in the cloſe adjoyning on 
che further ſide, or a mile beyond.: and becauſe } ſee juſt 
there begins a triangle on the right hand, which falls ſhorr of 
the length of the other line, therefore I draw a third ſtation- 
line from A, repreſenting the right · ſide line of that triangle; 
ſo I — that — * have made an end of the other; 
ſo having drawn my line AB. I go to meaſuring it by Guntbers 
chain, — I finde at O of the fit A Bare dee dle to the 
hedge, I enter them as afore. At 200. I croſſe a path, which 1 
enter next on the left fide; but becauſe there is no crook in the 
hedge tighe againſt it, therefore I take no breadth, but write 
(path-rap) At 437. the breadth is 60, I ſet them down, be- 
cauſe here is both a crook, and right againſt the parting of two 
cloſes that ſhoot upon thig: thirdly, it is right againſt a gap to 
come out from the further end of the firſt — — 
cloſe, whereby meaſuring that and 75. links of another ſtati- 
on- line, and ſetting up the Table twice, that cloſe will be mea- 
ſured, as ſhalt be ſeen anon: fourthly,ic will be a good place to 
make choiſe of, to ſave us ſome labour in teaching to meaſure 
by the chain onely, as ſhall be ſhown im its due place. Hence 
go on to goo. there I choòſe my next ſtation, both becauſe 
if I do go further, my next ſtation- line, B C, will be incumbred 
with the hedge, as alſo I ſhall have no ground to ſer the Ta- 
ble on; but here I take no breadth, being the hedge goeth out 
ht to the end : onely I ſet down 900 ſtation, and then 
mea — — to the out- ſide go. here thie breadth 
is 8. ſo I ſet down goy. on the left hand, and 8 ofthe right, 
eut, that is, without the ground. Then having finiſhed A B, 
I ſtrike a line crofſe the book, and ſet up my Table again at B, 
and having made choiſe of my ſcale, which l 5 wh 
the ſcale; and ſet it in that firſt ſtation: line from A, where I 
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make a prick, and a little roundle round about it, as alſo at A. 
And here I write B; and now that which was forgotten at A, 
do now: vid. one thing was, to take notice what degree the 
South-end of the needle bore upon at A: for if there be no er- 
rour, it will beat upon that degree quite through the plot, 
unleſſe you remove the paper. And a ſecond thing is, if you are 
to give in a fair plot in colours, it will be needfull to firike a 
meridian-line through the plot, unleſſe you lay the North · end 
of the needle upon the F/owre- de-lice, which, in caſe a fair 
plot be required, I confeſle, is the beſt way: for ſo you ſhall 
draw your plot in the field according to the four windes, 
whoſe borders ſhall be parallel to the edges of 'the Table. 
Now having ſet up your Table at B, lay your ruler with 
fights upon the line A B, directly placing your ſelf between 
the Table and the end of the line, and your face toward A 
in ſuch a poſture as if you were diſcharging a myskee, and 
winking with one eye, having both your hands on the two 
corners of the Table next you, turn the Table till through the 
ſights you ſee the mark at A: then ſcrue the Table faſt, that 
it turn no more, and turning your back to the hedge you 
came by, having propounded to your ſelf another mark to 
to at the further ſide of the ground, by the next hedge-ſide, 
as you did at A, lay your ruler cloſe to the prick B, with that 
end next you, and keeping one point of your compaſſes, or 
needle, or ſcriver, in that prick with your tight hand, and the 
ruler cloſe to it, lay your left hand, being ſpread, upon it, and 
turn the further end of it, till through both the ſights you ſee 
that mark at C, and then holding it ſtedfaſt with your left 
hand draw that ſtation-line BC alſo. Now if when you 
were at A, you had ſet up à mark at C, and another at D, 
and ſtroke A C and A D: and thus now alſo you had here at 
B ſtruck B D, as well as B C, being the cloſe hath but four 
angles; you need not have ſet up your Table any more, no, 
though you had but ſtruck A D, nor nc have meaſured any 
more ef it, if you be ſure the hedges be all ſtreight, ( which 
is ſeldome ſeen in antient inc oſure) and that the marks mg 
an 
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and D be ſet juſt in the angles. This way, I conſeſſe, is ſome- 
thing quicker then to go round about, but not ſo exact: yet this 
way one Me. Sheppard of daidos in Bedfoyd/pire uſed; who 
was my Scholgb;and'who:ought Redb uru- 
- 1 man his rythes at two ſhillings 
communibss . He took me along with him, and 
exc "of us — — ang almoſt all; four- corner d 


bur one line i in _ 
vs” Try. cron" indeed, ä — 
danger; but where 


eq there wil evo rea 
will make — that there — 7 — no 
I Fees: dg chi 
to cole — ity nen as ha ve 
hifuch. Him- P — — G 
_ me leave o E Day 
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ground; bur here d. 'B 0 nat 
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bear to rame him) what inſtruments. I uſe to me 
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I confeſle, in ſuch a caſe as the third figure, if there be a 
trapexium on the out-fide of my ſtation- line, ſuch as. C DE 
E; & ſuppoſe my ordinarie ftation-line-to be A B, ſometimes 


Fuſe this way. Right againſt the hedg-C D, I ſet upthe Ta- 


ble at A, and having placed the Table in his right ſituation, 1 
ſtrike theſe three lines, AD, A E, and A E, and then meaſure 
on from A to B, and then ſet up again, and then again 1 
ſtrike B C, BD, and B E, and nevet meaſure any of thoſe 
ſix, And after the ſame manner, if l have @ good large trian- 
gle on the out ſide of my ſtation-line, if my ſtation line be 
one ſide thereof. But in this caſe, when 1 come at home, if 
1 determine to keep my note book and to draw a plot of it 
20 or 30 years after; I then draw the like in my field- 
book in its proper place, with the length of each line, and 


the ſcale] wrought by. 5 701 20 


1813 I zee 

I once was asked by a famous Mathematician (Bu — 
ye.. 

told him, ſometime by the plain-Table, ſometime the Theo- 
delete, ſometime by the Quadrant, &. Quote he; There is 
a deal of lumber indeed: Fle carry nothing bun an bigh: Kool 
a field, and with two ſticks a croſs Ele ſland upan! that in 
the pndſt of the field, and take the fot 
and Ne meaſure three acres to your one. ligave him his ſay- 


ing: riſum tencati amici, but truly: I could nat. ut. let us 
to ont work again. Having now at your ſtation Rdramnall 
the lines you will draw, and drawn à line croſs your iffeld- 


7 
8 on to meaſure the ſtation · line B C, where the 
breadth at o. is the ſime which was your diftance in your laſt 
ſtation- line between goo. 182 07 ent: Vit. 7. 

0 


1 | — right line under the 


ſet it down on the gighe- ide 


overthwart line in ur book, and o. in the leſt · ſide, then go 

on at 100 o. at 350 O. at 360 4 ſquare frabę into the angle 

30. at 563 4 ſtation C 568 cut. Now having finiſhed this line, 

take again the diſtance between B C, 563, upon the ſame ſcale 

you took your 900, and ſet it on your plot from B. Then if 

vu did not ſet up at A, or if youdid notdraw tbe fine 5 
; N ä - WM 
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when you were at A, but that there wants two outſide · lines 
to draw ſtill, then ſer up you Table again at C, and laying 
ruler on the line B C, turn the Table till through the 
lights yon fee the mark B, which if you do, then ſee if the 
South-end of the needle do ſtrike the ſame degree it did at A 
and B. if not, there is ſome fault, which moſt commonly is in 
—.— line ſave one, and muſt be rectified before yon go 
further. 1 2 b 
is this ;- Having Bine rigbt upon B. la | 
upon thetwo ke Cand A, if then through — you 
ſee A, all is right; if there be a fault, it is common in the 
of the laſt ſtation-line ſave one, which if you came 
contra Solem, and your ſights look on the left hand of A; your 
book is more then your plot, & vice verſd. If you have re- 
Rified it, ſet out your next ſtation-· line C D, and meaſure as 
afore, and make your ſtation, if you can ſee A, at the very 
end, and can go free from all impediments: elſe make it ſhort 
as afore.” Ahd then begin to meaſure that C D line, haviog 
drawn a line croſs the book, ſay at o, 5 at 200 40, at 200 
10, at 656 owt ,fation 12. Where you ce, becauſe need not 
to ſet up my Table any more, for there is but one ſine more to 
meaſure;cherefore I drive the ſtation-line C D to the very out- 
fide; ſo I take the whole length of the line where wy breadth 
is 12; This length 625 I ſet on the plot from Gto P, where 
I make a prick within a little circle, and write D: then before l 
meaſure the laſt line D A upon the ground, I meaſure it firſt 
upon the plot, ſetting one foot of the compaſſes in D, and the 
other in A, and then applying that diſtance to your ſcale, that 
Were you the true length of the line D A, before you mea- 
. So that when you have meaſured it, if the line on the 
plot and the line on the ground agree, then all is right ; and 
this we call the true ſhutting of a pſot, which if it agree with- 
in a pole, or 20 links, moſt Surveyours count it well ſhut : I 
think it too much, neither do I remember that ever I miſled ſo 


much in. all my life. I once meaſured a wood called Horſley 


C2 wood 
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wood in Luton - pariſi for judge ¶ ramulqy, where one Maſter 
Lawrence was my Antagoniſt for &. Robert Napier: be puts me 
to meaſure it, and he ge and takes the angles as I drew, 
and ſet chem down in bis fie ; but ſeeing . that we Nere 
forced. to make 14 fſtation lines, and hilly ground. too , be 
offered to wager five ſhillings, that I ſhould not ſhut within 
five pole; 1 to accept it: in er whereof at the laſt 
ftation, I giving him the diſta e plot, would needs ſet 
my Table to try hat hopes thar N . 
right upon my Athen ito take to ſhy 

within a yard; but. —— — been, four 
titues Antagoniſts for the ſame men before, one after another, 
and our ren difference was never but five N 14 time in 
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make in ſtead of that line LL ? Likewiſe we muſt make three 
for CD; yet theſe are nothing to Hocklcy-brook. | 

, in workiag this way my ſtation-lines cut one ano- 
ther more icular, then any other way whatſoever, 
which is much to be regarded in working by the plain- Table. 
The onely way to take an atute angle, is with (graduated in- 
ſtruments do take the quantitie of the angle, and to calculate 
itby ſines and tangents by wy doctrine of triangles; but he that 
goeth that way to work, may chance to meaſure ten acres, 
whileſt another doth” an ; Adde hereto that I can 

more eafily ſee every crc Weed 
2 ben. ay 


e plotting aa — rp alk eral ways. 
Tt eb 2 to go paral os hedges do ſeidowe uſe 
— ook, as eue by the plain- Table, be- 
ok bur plc as te the hedges, and there- 
—.— liel from clad b but if at any time they 
cannot go pa reaſon of houſes, waters, buſhes, or the 
lice;then they are tuch troubled, and muſt of neteſſi ty plot as 
they go; fob want of a Hield-book: whereby they ſpend much 
more time abroad, both they & their helpers, then they need, 
&\whichrthey chemſelves do in half the while at home; 
beſides that, the leaſt miſt out of the field: for 
they could meaſute by the chain onely (which 1 am 
—_— Sa e by any, but hith ever * 
t a thing im le to plot and prove a plot 27 
whe (God willng) hereafter; ) yet can they no wa 
themſelves for want of 4 field-book alfo; the form —— 


0 unte down unto you, together with the plot - 


it belongeth, being compared together will direct you 
8 many — yet becauſe I 'defire to make "al 


El Ca ect y be ſure you can ſtick at nothing, 
lead you through one line; and then tum you * 
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Firſt therefore, 3765 ou ha ve not yet dogein the field and the 
weather ſerves; & your helpers are xeady, then tale your plot 
off your Table, and cover it with a new ſheet of papæ and a- 
wayinto the field ; loſe no times: tbete. e ly if. you ate 
far from home; — plot & caſt at all times at home: 
but you cannot always meaſure in the field. But if otherwiſe, 
then take your Table from bis foot, & the ſocket from the 
Table & your plot ſtill upon it, lay you field: hoo before 
ou, and take your ſcale and compaſſes in your hand, and 
boning at A, boch of your book and plot, — Loon — 
— 5 linkes in breadth) 3s right againſt A d 2 wr, 
ſide of the line, and that you go contra Solem, whieh gives che 
hedge you go by to B on the right ak therefore take cho 
5 with your compaſſes b ſcale you laid down 
your ſtation-line by, an 4 1 nA to the right hand, 
which although you workby a (cale F 
you cannot take with you . ae, therefore ghueſ 
them, and then make a Vick Next take with your tne 2 
your next length on your left hand, which is 200, that ſat in 
the ſtation line from A, that is ſet one feria; (a (as ydu muſt 
doe likewiſe with all the other lengths) add the other where 
it falls in RO 1 toward B, — there is 
no crooke of the hedge, ei er inward or outward, ſave o 
the path, which ſhewes that there you croſs d ban 
fore onely draws ſtroke, or twozif : it be „xroſe the 
ftation-line. Then rake your next length 43 y und — 
in tlie — "ne from A towards B, and for that 
it you have 60 breadth, cherefore take 60 and 
the right hand of your ſtation- line, and becauſe I ſee alſo 
(beug:) it tells me that a hedge of two cloſes ſhor 
right axainſt that 60, therefurt bei ve a little touch wi 
pon, till I eomie to ſet out the reſt of it in the other cloſes; 
My next length, — ſtation 900 B, is ſet out already. 
length is 907, chat is 7 beyond 900, 
and that the — ie is 7 alſo, therefore take 7 with 
a" ee ind ſet it both — four . 


or 10 in the inch, 


| 
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and thus have you pricked out the hedges againſt this ſtation - 
tune. Now you muſt draw lines with your ſcale and conipalles 
| a. from pricke to pricke, and then with ink: ſo theſe parcells 
ate between the line and the hedge muſt be additions to that 
ne; MW within the ſtation-lines to this firſt cloſe; hut ſubtractions from 
ſe the other where one ſtation-line ſerves to two cloſes, as that 


the part of AB from A to 435 doth both for this and the next. 


ay | CHAP. V. 
— Of calculation or caſting up. 


he Tz figures or parts to be meaſured are either ſquares, ob- 
longs, triangles or trape⁊ ius. ſuch as are compounded of an 

vn WY oblong and a triangle. For the ſquare, and the oblong, one 
rule may ſerve both, viz. multiply che breadth in the length. 
Triangles are of divers ſorts, we make uſe onely of two the 
rectangle and the ſcalenum, the rectangle without the ſtation- 
lines, the ſcalenum within. For the rectangle and trapexium 
one rule will ſerve both, at leaſt thoſe trapeæ æ which have two 
right angles at the ſtation-line. Add the breath at both ends 
together, take half for the common breadth, & multiply it by 
the length theſe breadths and lenghts our book will give us. 
For ſcalenums within the ſtation- lines the way is thus. Look 
how many angles your ſtation- linesdo make, ſo many triangles 
will there be ſave two, by drawing diagonall lines from corner 
to corner; theſe diagonalls are fitteſt for your baſes: unleſs 
if it be a ſingle triangle, then commonly the longeſt ſide. 
Take the length of your baſe therefore with your compaſſes, 
and apply it to your ſcale, and what it gives ſet it down, take 
alſo the ſhorteſt diſtance between the angle oppoſite to that 
baſe and the baſe it ſelf, apply it alſo to the ſcale, and what ir 
gives ſet down alſo, now take half the baſe and all the per- 
pendicular, or half the perpendicular and all the baſe, and mul- 
tiply one by the other, ſo have you the content of that crian-= 
gle. But commonly where there are more angles then three, 
one baſe will ſerve two triangles , and add both perpendicu- 
D lars 
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lars together, and take half of both and the whole baſe, or 
half the bale & both them, and multiply: ſo have you the con- 
cents of both triangles. 

And thus ſhall you caſt up all your out. borders, juſt as you 
found them by the chain; & many times the bafes of your tri. 
angles alſo, So that by this way it is impoſsible to fail much. if 
any heed be taken; whereas by the common way of plotting 
without a field- book it is almoſt impoſsible, to come near the 
truth; eſpecially working by fo ſmall a ſcale, as | have known 

ſome do, mixing thoſe crooks without with the triangles with- 
in: ſo that they loſe wholy the benefir of their neg b 
the chain, not taking one line as they meaſured it, they erul 
rather to taking up their out- ſide lines by the ſcale and com- 
paſses, then to their chain: & yet they will confeſs, that with 
the ſcale of 32 in the inch (which I have known a famous Ar- 
tiſt uſe in no great ground) that they cannot diſtinguiſh a 
quarter of a pole. So a quarter miſs d at laying down, and a 
quarter at taking up, there is half a pole miis'd in the length 
of each perpendicular, and as much in each baſe, and rheſe 
multiplyed, 1 ſee not, but a man may paſe a ground as near the 
truth as they. And thus in general. | 

We will now come to the particular parts, and firſt of the 
outſides. We ſhewed even now how an oblong muſt be mea- 
fared by multiplying the breadth by the length; and likewiſe 
the rectangle triangle, and trape⁊ ia, by adding both ends to. 
gether and taking the half for the mean breadth, | 

Now therefore in the firſt cloſe begining at A ſubtract the 
firſt length o out of the next, againſt which you find a breadth 
viz.435, there remains the length of that rectangled rrepez.ium 
435, and for the breadth of it, add the firſt breadth 5, to 
the next 60, it makes 65, the half whereof is 3 2 2, which 
multiplied by 435, gives 14137, the content of that rrapezi- 
um to be ſet againſt the latter of the two numbers or breadths 
60. Where note by the way, that you ſhall never have any 
other fraction to multiply by but , and for that you muſt work 
from the left hand to the right, ſayinp, Half 4 is 2, balf 3 is 1, 

half 
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half 15 is 7, as here you ſee. 435 


Then again take your laſt length 4395 out © 32 2 
of 907 (for you have no breadth at 900) 870 © 
reſts 472, the length of that erapezium, al- 1305 
fo add your two breadths, 60 and 7 toge- 217 
ther make 67:( for every middle breadth of 14137 


each ſtation · line muſt be twice added, ſave 
where you have two ſeverall breadths fall in one place, as in 
the line C D, where you have the length 200. twice together) 
the half of 67 is 33 3, by which multiply 472, facit 15742 
to be ſet againſt the latter breadth 7. Then go to the ſecond 
line B C, where the firſt length is 100 , the common breadth 
3 gives 350, and ſo go on according as the example gives: 
then-if you add all thoſe primes or ſquare links into one 
ſumme, you ſhall finde it to be 403 46, that keep till you have 
caſt up the triangles within the ſtation lines, and likewiſe all 
the other ſlabs. Therefore I draw a diagonall from A to C, 
which will be the baſe to both criangles, and half the length 
is 504. the perpendicular falling from Bis 5 14, that from D 
is 494, the ſumme of both is 1008. then theſe r ＋ the 
ſumme of both perpendiculars by half the baſe, or the whole 
baſe by half of them, it gives 50803 2, which added to the 
ſumme of the borders 403 46, it makes that firſt eloſe to give 
548378 ſquare links in all. Now to bring theſe links into 
acres, you need but onely cut off the five right hand figures, 
the reſt to the left hand are acres, viz. five acres: the" reaſon 
is, there are 25 links in the length of a pole, that ſyuared gives 
625 ſquare links in a pole, and that multiplied by 160 (the 
les in an acre ) gives 100000 links, by which divide your 
umme of your links, or forthe five cyphers cut off five pla- 
ces, the reſt are acres ; and the five ſo cut off are the numera- 
tor of a fraction of an acre; whoſe denominatoris coco, 

So 548378 gives five acres. | 
Now. to bring theſe five figures into poles, you may either 
divide them by 625 the primes in a pole: or elſe multiply thoſe 
two of the five next the left-hand always by fix, and ſet them 
D 2 a place 
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a place nearer the right-hand, and then add thoſe two which 
you multiplied, and the two which are under them together, 
and increaſing them ſo many unites as are ſixesin the next 
two, and you ſhall have 7 pole and 253 links. 

If now that when you have caſt up a cloſe you have more 
then half 625 primes remaining ; ordinarily it is accounted 
for a pole: if leſſe, hen for nothing. But if you have more 
cloſes adjoyning,you may reckon it with the next cloſe, Sup. 
poſe your ground hath the out · ſide of this form, whoſe ſtati- 
on-line is A D, you may ſetit down in words thus in your 
note-book. At A it is 10 to the brook from the ſtation line 
o, at B where I have A oro d 
gone 20 pole in the . 
ſtation- line, there 20 a ſquare line 
is a ſquare line to a C 3019 8 
crook ſtroke with D | 
the edge of the table, 
in which at 15 on the v 
left hand is 20, at 2g a? * 
is 25 on the left 5 Po 
hand, and 15 on the 8 SY . 
right hand, at 44 is Te 
28 on the right hand, 
at 56 is 33 on the right hand, at 70 is o. on the left, and 30 
on the right hand : then at 30 in the ſtation· line is 10, at 
which 30 allo I ſtrike a ſtation- line forward, which when 1 
have ſtroke it, I finde the fore-moſt acute angle by my ſcale of 
chords to be 70 degrees, that alſo I enter in my book: by 
help whereof and à diagonal! line from angle to angle, I can 


G 
N 
of Nav 


draw the plot of any ground, though many years a r, with- 


out going to it again. | | 1 
And after the ſame manner you may plot and ſet down ſin- 
gle lands in the common-field, or a cloſe that is narrow and 


*% 


lo ng. 
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CHAP. VI. 
ext Of meaſuring a Wood. 


ro 6 fi difference of meaſuring a wood and paſture is in theſe 
two things: Firſt, in paſture you meaſure on the in-ſide, 

but woods on the out- ſide. Secondly, in paſture all your tra- 

| pexia are to be added to that within the ſtation-lines, unleſſe 

4 your ſtation-line be in th dit adding; but in this to be 


| ſubtracted. TR 2 
os e 
ne 7 15 SS 

: — A8 8 

O 0 dividi Ky 1T 7 e round. 
I | f : 24 WW f g 
— E this there are three degrees, each more difficult then 
I other. The firſt is when the length of a ground is gi- 


ven, and a given quantity deſired , as if you would lay out 
two acres of graſs in a paſture which is 36 pole long, and you 
deſire the breath: Firſt, I turn my two acres into ſquare 
links, it is 200000, which I divide by 990. (for 25 times 36 
is 990) it gives 224 3, the which if you divide by 25, the 
links in a pole, it gives 8 pole 22 3 links in breadth, and this 
needs no plotting. Or, if you would do by the foot- chain, ſay 
two acres is 320 pole, that divided by your length 36, gives 


: 8 pole and 23, which abbreviated is 3: and to know how 
1 many half · feet that is, becauſe there are 33 half. feet in a pole, 
f therefore I multiply 33 by 8, facit 264, that divide by 9, 
y gives 29 half feet, and 3 or 3, that is, 8 pole, 14 feet, 
n 8 inches. 


Secondly, In paſture-ground, ſuppoſe a paſture with crook- 
ed hedges is equally to be divided between two men. Firſt [ 
plot it and find it 52 acres, 2 roods, 10 pole, that is 26 acres, 
1 rood, 5 pole a peice: I ghuels as near. as I can to ſtrike a line 
over the middle of my plot, but meaſuring one end upon the 
plot, I finde it wants 264 pole of his due; therefore I meaſure 
the length of the dividing line, which I finde to be 56 poles. 
Now to work by the decimal chain, I multiply 254, my poles 

D 3 wanting, 
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wanting by 625, the ſquare links in a pole, they make 1650co 
likewiſe I multiply 56 pole, the length, by 25, the links in a 
poles length, they make 1400, by which divide 165000, it 
otes 117 f;: that is 4 poles 17 + links. Bat by the foot. 
JIE if you divide 264 by 56, it quotes 4 poles and 55: which 
to bring into half. feet, multiply the numerator 40 by 33 the 

feet in a pole, facit 1329, which divide by 56, it gives 28 
half-feet and 3 of a half-foot, in toto 4 pole, 14 feet, 2 inches 
almoſt. And ſo much mnſt you remove your dividing line at 
both ends: and this may be done as well on the out · ſide as on 
the in- ſide, 

Thirdly, To divide a ſtanding wood of 200 or 3co acres, 
and to drive a ſtreight line from a mark on one ſide thereof 
to any mark on the other, though the wood be twenty years 
growth, and a hill in the midſt; A rare ſecret. 

Be ſure to plot and meaſure enough, or more, then you de. 
fire to take out of it, and where you intend your dividing. line 
ſhall come, 3 in you ſtation-line , — the firſt ſide ſet a 
mark, keeping alſo good marks at every ſtation, ſo going on 
till you befor yen are far enough on the other ſide alfo. Then 
draw your dividing-line by ghueſs, keeping one end thereof 
ſtill upon the mark in your ſtation-line, then mealure that 
upon the plot, as in the former ground, and add or ſubtract 
from your dividing-line as before; ſave that here you need not 
remove the further end, if the difference be but ſmall, but dou- 
ble the breadth at the laſt. But if you rather think fit to re- 
move both ends, your beſt way is to doit firſt on your plot, 
and make that perfect, and then draw your new line quite 
through to the ſtation-line on both ſides. But there is the 
myſterie, how ſhall I give directions how in my abſence to 
drive a ſtreight line croſs the wood from a mark in this ſtati- 
on-line to a mark in the other on the other fide, through 
ſtanding wood of 20 years growth, and a hill in the midſt, as 
oncel laid out Co acres of Wilſteed.· wood being 160: acres be- 
tween Sr. Thomas Hillersden and Sr. Oliver Luke; and ano- 
ther time in a wood at Hytchin. But not to detein you, If you 

work 
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work by the plain- Table, look which ſide is cleareſt from im- 
pediments, that you may go ſome 10 or 12 pole ontward from 
the wood, then ſer up your Table ac that point in your ſtation- 
line, that your dividing-line falleth upon, & laying yonr in- 
dex on the laſt ſtation-line, turn your Table, till through the 
ſights you ſee either your faſt ſtation before that, if it be not 
too near, and having lengthned out your dividing-line as far 
as poſſibly you can, lay your index xpon that lengthened line, 
turn your back to the wood, & ſending one before ſome 10 
or 12 pole, let him there move to and fro ſidewiſe as you ſhall 
direct him by looking through the ſights, and then at both 
your ſtandings drive good ſtakes, or lay ſtones, or make holes; 
ſoa line driven through the wood continued ſtreight with 
theſe two will carry you to your firſt mark in the other ſide, 
if you did not remove that end; or if you did, then to that 
mark, where now you muſt ſet it: ſo that look how much yon 
removed it forward or backward in the plot, fo and ſo much 
muſt you remove it here alſo; and then ſet a good mark here 
alſo. But if when you have placed your Table on your ſtation- 
line as before, there is but little ſpace left to draw your direct. 
ing-line, you may, and indeed far better, lay your index all 
along your dividing line and by it direct your man. 


CHAP. VIII. 


To meaſure arable· common - ſield- ground. 


N divers countreys much arable lying in common fields ly- 

eth in ſmall parcells, ſome places an acre, ſome places half 
an acre, and ſome places a rood, and that ſo crooked, that 
none will deſire a plot of ſuch ground, yet, for as much as a 
man in time may have his rood grown to half a rood, by his 
neighbours plowing of it away, and to find at any time af- 
terward, if it be ſo diminiſhed or not, and in what place: you 
ſhall ſet it down in your field-book in this manner. 

* Cheſterton, E aft. feld in Broad-oakz- farlong. Begin on 
the Eaſt-ſide of the furlong three lands per eſtimate 7 — 
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* half-acres. I A on the Faſt, G D Weſt, coppy of Dame 
* Anne: begin North at o, 106 at 400 163. at 400 more 107, 
c at 346 out 100, conteining 134500(that is) one acre 55 pole 
125 links. Onerood more in the ſame furlong. RN. Eaſt, 
J. D. Weſt, free of S. John's: begin South at o, 24 at 400, 
* 27,at 300 more 28, at 244 more ont 30. Content 25526 
(that is) one rood, one pole fere. 

Note that in this kind of ground where we ſay (at o) we 
mean two or three pole within the lands end: for there is no 
certainty in taking the breadth at the very end, for the turning 
up the plow will get or loſe egregiouſly. Moreover in ſuch 
ground the beſt way is, the leader to take all the ſticks anew, 
every time you take a breadth, which had beſt be not above 
400 or 500, eſpecially by the foot-chain, at 16 or 17 pole, as 
eaſieſt for account , unleſs the meaſure or decreaſe of the land 
requires otherwiſe. 9 ä 


C HAP. IX. 
Of hilly- ground. 


F ground have the bottome and top- lines both level, and 

both ſides riſing alike, it is to be accounted but as a decli- 
ning levell, and to be meaſured as a level ground. 

But ſuppoſe a ground be level at one end, and both ſides, 
and riſing in the middle, and a hill riſing along up the middle, 
as the Lady Farmer's Waſbrods-wood in Weſtoning-Pariſh in 
Bedfordſbire: or perhaps two hills riſing, one towards one ſide, 
and another towards the other, and a levell run through be- 
tween them, this is far more troubleſome. For if you ſhall 

in to meaſure and plot your two levell ſide-lines, and levell 
end- line firſt, and then meaſure your line at the other end, 


it will not lie between the two fide lines by a great deal. A. 


gain, If you ſhould ſhove out thoſe ſide. lines, that you might 
lay that line at the length you meaſured it, you would drive 
the hedges into the adjacent grounds, and make them too lit- 
tle:as ſhall apeir. Ba: if you ate to give a fair plot of F 

; Lord- 


— 2, >a -M  £y4 


. ae * oa coo ate wee ef ns 


Chap 8. - The Fatt hfull Surweqaur. 33 
Lordſhip, | where divers grounds border together, your plot 


07, Emuſt be according 10 the form, and yet you muſt. write 
ole down the true guantitie tog. And becaule we cannot repre- 
aſt Went a roundHolid up6na flat paper, therefore we muſt content 


0, our ſelves onely with the lines of level for our plot: which 
26 ¶ bow they are ogtair ed we will here ſhew three ways. 

Faſt, by a Quadrant opa ſemi circle (chooſe which you 
we will, th ck Both alikg) made for the ſame purpoſe: (made 
no. by Nr Hq v at the c er, in Moore-firlds) the ule of 
ng it is thus. Sqppòſe you ſtand at the foot of an hill, and ſerting 
ch MW a mark at the top ef equal height with your eye to the 


w, ound, ſefting it level d ur Table, by help of the plum- 
ve met, you ſee through the Nphts the mark at the top of the 
as IE bill, you then look what degters e cut in the limbe, which I 
1d I finde, ſfippoſe 34, then 1 meaſute u far as the hill keeps 


that ſcintling of riſing, ſappoſe 3 5 pole, Keeping the edge of 
the Nandard at the 34 ee of the limbes.. finde that 
35 of the ſtandard aur e 29 line of the plate, which is 
theline of level that you mult plot, though you bave gone 
35: theſe Lenter into my field-book. If the hill ill riſe, 
you muſt ſet again, and as it riſes, or falls, ſo you muſt alter: ſo 
far as it goes level, ple t it as level; and what is hilly plot it as 
billy. And what is here ſaid of going up, the ſame under- 
ſtand of going down. 5 | 

Bur never $0 about to caſt up by this plot, though you have 
ſhut it never ſo true: as indeed in ſuch a caſe it is very tickliſn; 
therefore iu this caſe we may well allow to miſs a pole or two 
in ſhutting, and yet account it well done too. But for caſting 


it up, this way that it is meaſured helps not to the finding the 
true quantitie, though the extending that laſt line doth come 
near to the truth, and, may indifferently ſerve in caſe of let- 
ting, becauſe it always is a little under the length, as will ea- 
vily appear in this diagram, | 


SuP- 


An 
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' Suppoſe this trian- B andy 
ulated figure A BE 
HGF to be one half 
of the fore - ſaid wood, A 
& that ſtanding at A, 
I ſet up my Table with 
the fore-laid Qua- 
drant upon it, and 
looking up to C I 
finde it to aſcend 34 
degr. meaſuring from 
A to C, I finde it 35 


ff 
W_— _  T_—LT- _- Tz 


ry 
A - AS — n 
pole: ſo chen keeping the ſtandard at 34 of the limbe, 35 of 
the andurd gives you both 29 for your 1051 f ley Ar 
19 3 both upon the plate at once: viz. A D. the line of level, 
and CD the perpendicular; now if you add A D, and F G, to- 
ether, being right angled at G D, and multipſy the Kalt 
thereof by D G, you ſhall fall ſo much too ſhort, by how 
much the pas. mangen 1 4 DG, is ſhorter then it ought 
to be: for in as much as F His level, and A D ſo much ri 
as DC, it muſt needs follow, that GD riſerh up to 85 as ap- 
pears in the other figure. For it is the Hypotenuſe to G D, a 
fine of level, and CD a ic ir, Fork ſe GD and 


A C in the firſt figure to be both of one length, 275, 35 pole 
a piece, and G Pf the feſt L and A I in che tönd! be 


all one, as if it were the line of level; but now if you lift up 
ADto AB, it will not reach to C, by the diſtance of BC 
in the ſecond, viz. 3; for if you ſubtrat 29 + out of 35 
which is A B, there reſts B C, viz; 54: ſo that your triangle 
GAD in the firſt is leſs then the triangle AD C inthe ſe- 


cond, 


_ " 41-4 35: 


fey chanand holengihe of ſuch lines as ſhoot upon = 
mean, having the height at both ends, which you ſhall al- 
ways take in going round, you may both finde the aſcents of 
2 Sr n alſo by your Quadrant, 
wickout mea ſuring them by the chain. For 2 — 
1 ord aſcent ( whoſe co t is the angle of 
) and any one of the three ſides of 8 
a tae pion nd Kang always — > ag 
dar 0 e it 
gives bo and harng ay eo 

Secondly; To — — +> of +." 1 ANG Qua- 
drant.. Take the angle of aſcent as before, and meaſure the 
akending line A C, let the be 34; and the line 35, as be- a 
fore; and I defire firſt the line of level AD: ſecondly, the per- 
pendieular D C. FHrſt, dra w the line A C upon the centre A, 
naking the angle A 34 degr. which is done after this manner. 


4© 


— — 
” — 
5 
— — 


| 1 | * = 
A — N —— 5 


Take 66 row the kale of chord, ith hat "widenls ſet ons 
boot in A, and with * arch D B, aud take e 
2 34 
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34 d. from the fame ſcale of chords, and ſet ĩt in ahe ſaid 
tran from Bro D, then draw the hne A D, then take; 17 
being the half of 35, and ſet frum A to E, and e 
to B, making pricks in E and D. Keep one foot of :theicom. 
palſes at E, and with the ſame wideneſs make a prick at D 
and another at C ſo hall A D. be your line of level. and DC 
the perpendici lar; both which if you take with your compaſ 
ſes, and apply to your ſcale 06 equal farts, you ſhall, finds 
A Dthe hne of level, to be 29 E and C D gas afore. y 

l an hilt ran freight along a ground, Kir che {de ix wi 
de a mere dec lining level, if through the middle it will be two 
declining levels, and that line ſo running along the top wil 
de a line of level, men to the line of level under itʒ there 
fore if you add bottre: 22 as you mea ſured them by 
rhe chain, and multipły half of them by the length of that 


tine you have the content, if it be of L heigbt at borh 
ends. But if it be unequal at both ends, though it be a gecl. 
ning level, and have more then three angles, your beſt way is 

eo part vin ſeverall triangles, Mhoſe Hypotenuſes and pes. 


pendiculars you may finde by either of the two former way, 
w. thout mea ſuring them by the chain. 5 
Thirdly, f you have no Quadrant, nor plain- Table at al 
ſav the chain, and any board of a foot or 14 inches 
long with one. ſtreight edge of ten or eleven inches broad, 
draw a ha linecloſe and parallel to that ſide, and near one 
end theredf ſtick a pin in the line with thread and plummet 
hanging on it; then if you are at the bottom of the hill, and 
look upwards, turn that end with the plummet from you; but 
if ware at the top, turm it towards you; and as you eſpie 
the ſnark, let a ftander by (on that ſide the plummet is on) lay 
his hand gently on the bottom of the board, and with his 
thumb preis down · che thread, there holding it till you have 
made a prick right under it, in a good large tran firſt drawn 
| c of chords, whoſe center (hall be 


with | 
the hole where the pip ſtickerh, then tate with your com 
Eddie bes the ſag prick in the e ad 
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beginning of the ſaid tran, and apply it to the ſame ſcale of 
chords you drew the tran by, it gives the complement of. the 
angle aſcending, 'viz. the degrees of the angle deſcending. 
But if you are at the top, and look downward, it gives the 
complement of the top- angle, and degrees of the bottom 
aſcending. But if you will but exect a perpendievlar upon the 
ſame center, and take the diſtageg between the prick and it, 
it gives the contrary- i 


7 


Of requeing 4 | 4 5 : Z ty to a leſſer. Fs 
Lthough there are ſeveraFwiys of performing this, as 
'£'likewile of a leſſer to a gt whereof there is great uſe 


in turning ſtarate-meaſure- into the eighteen-foot-pole, &c.) 


= 


we wilt tay down onely this one generall rule. 
Firſt, begining at any one angle, as at A, and ſo go round 

in order from angle to line, and from line to angle: Sup 

the plot (A) to make another, vid. B but a; quarter ſo big: 

yet like it both in form and content, onely it iggdrawn with a 

icale of half that bigneſs for the bigneſs gives but 4, becauſe 4 

of is but and ſo 4 make but 3 part ſo big, becauſe 3 of Z is 3. 


E 


Firſt draw the lie A B of the fignre B, repreſenting the fine 
A Bof the figure A, regard not though it be as long as it or 
longerꝛat che end thereof make a prick ee 
* 3 _ 


—— 22 N | | 
PR | 
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or ſuppoſe (A) to be there written, then open your compaſles 
to any wideneſs, as to F in the figure (A) and tran F G; with 
the ſame wideneſs do the like in the figure B, take F G in the 
figure A, and ſet it inthe figure B. then take either 4 the h ne 
A B of the figure A, and ſet it the ſame way in the line AB 
in the figure B: or elſe take half the length thereof from the 
ſame” ſcale"the figure A was L 

drawn by; do the like by the e 
angle B, as you did by the an- N 
gle A, and likewiſe by the line 
BC and ſo angle after angle, 

and line after line, till you have , 

3 And thus may you make A 413 . 
a plot bigger or leſſer, as you pleaſe, o ang 
elke, yet the area, or a will be the ſame, my. 
But if the borders of your plot be very crooked it wil be need- 
full to draw ſtreight lines, either within or without both the 
plots, like ſtation-lines in both the old plot and new, and to 
take the crooks from thoſe, juſt as you did in the field, if you 
will have ic Muall in bigneſs co the other, and that your 
ſtreight lines be of like length in both; then fer the — 
wideneſs in your new plot from your ſtation- lines, each a- 
gainſt its proper length: but if your new be bigger or leſſer, 
then apply thoſe diſtances to your ſcale, and take or 4 or 
more or leſs, according to the proportion of your ts. 

Or Secondly, If you deſire a plot equall to another you 
may oyle a paper, drie it well, then put it ovet the other plot, 
that it ſtir not, through which you may ſee the lines on the 
neathgf plot, then draw them with your pen on the oyled pa- 
per it off to prick it, then pounch a new paper & 

raw it. . 

Or Thirdly, Having drawn a line repreſenting A B in your 
new plot, take the line A B off the old, either all, or g or 
according to your deſired proportion, & ſet it on the new. 
Alſo take the proportion of the line (A E) and fer one foot 
in (A) and tran” where you think (E) will fall in a 
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Take alſo the like proportion of the diſtance of (BE) and 
ſet in the ſaid tran, and ſo you have (E), the ſame 2 diſtan- 
ces will ſet out (D) alſo (D and B) will ſet out (C) and fo 
you have all your angles, then draw their lines, and you have 
your plot deſired. | 


CHAP. XI. 


Of meaſuring peſture-ground by the chain onely, and that as 
ſpeedily and exactiy, as with any inſtrument whatſoever , 
and with leſs help though in miſty weather, & to 
plot, ſhut; and prove, the plot thereby alſo. 

Aba thegdſt of one of your longeſt ſtation-· lines, and 

1 ſome k length in the ſame (as at & in the firſt or 
third cloſe, chap 34 pag. 22) ſet up a mark, and mark it in your 
book, both with its proper length & letter, then having mea- 
ſured round about the ground on the inſide, or at leaſt all but 
the laſt fide: if you have more then three angles, in ſtead of 
meaſuring it from angle to viz, in the firſt cloſe, from 
Ato C, or from B to D, you ſhall meaſure from C to X, and 
from X to D, ſo making a triangle the more then otherwiſe; 
which two ſubtendents will eaſilie be run whileſt you can fer 
up the Table once, ſo you ſhall need leſs help by one to carry 
your Table, for that is wholly one bodies works and theſe 
two fubtendents/'wuſt be ſer down at the latter end of your 
notes of that cloſe in your fieid-book. Then-if you meaſure 
the laſt fide A. D having plotted the reſt, if that A D on the 
ground, and A on the plot agree, all is right, neither evec 
need you divide any more linesthen one in the whole ground 
or cloſe throughout, fo that at leaſt none of the ſtation · lines 
ſtrike outward, for then it mult be accounted as another cloſe, 
ſo much of it till the laſt line that ſtrook inward being conti- 
nued ſtreight out do meet with the other plot again. See 
wrt —＋ h | nd meaſured by he ch onely 

Now to ach a meaſure the chain 3 
ſuppoſe it ve ai ty cloſe; (chap third) ——_ 
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line AX B, making a mark at X, and another at B: ſecond. 
ly you muſt either rake the ſubtendent X C. ſettir g one foot 
of the compaſſes in X. & trann ng where you think C will fal, 
or elſe take the ſtation- lit e B C with your compaſſes and ſer 
one foot in ; tran at C and then take the other of theſe two 
laſt lines, 2 r. X C. ſetting one foot on its proper mark X,. 
and with the other make a prick in the ſaid tran, and ſo have 
you placed C in his right place, then draw the line B C, next 
take C D with your compaſſes, ſer one foot in C, and tran 
where you think D will fall. then take the ſubtendent D X, ſet 
one foot in X and make a prick in the ſaid tran, and that ſets 
out D, then draw the line C D, and becauſe D is your laſt ſta. 
tion, and that A and D are both ſet out algggdy; therefore, 
draw alſo the line AD, nowif AD ont and ADin 
your book agree, then all is right, elſe not. So that in this 
kinde of plotting there are onely theſe three poſitures Firſt, 
draw a ſtation- line; ſecondly, tran with a ſubtendent; third- 
ly, prick with the next ſtation line. 

Nevertheleſs in great larg plots, it will be needfull to uſe 
a good larg pair of compaſſes, becauſe you muſt take the 
whole length of your lines with them. 1n which caſe a pair of 
beam-compaſles, with a beam of deal, willow, or fallow, or 
ſome ſuch !oft wood, is beſt of all, of 17 or 18 inches long, 
with a piece of an awl-point near one end, and a ſliding bur- 
ton to be moved pretty and ſtifly up and down, and to be 
ſtayed with a ſcrew pin, or wedge at any diſtance, with an 
other ſhorr point in the end thereof. 

Now we will ſhew you how to continue your plot out of 
one ground into another, that ſo you may lay all the grounds 
of a Lordſhip together in one entire plot by the chain onely, 
and that we will do by ſeverall rules; for the underſtanding 
thereof we will refer you to the plot in the latter end of tbe 
third chapter, as alſo in the e. d of the book. The knowledge 
whereof conſiſteth in four rules in the obtaining the firſt 
ſtation · line in the clole which you go unto, As for example. 

Firſt, Suppoſe | would go out of the firſt. cloſe at A, 4 

: wou 


\ 


caſe you muſtalways mete th 


you may take more or leſs of thoſe two lines as 
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would plot the ſtation- line A G now becauſe in plotting 
theſe kinds of grounds you muſt always reduce all into trian- 
gles, therefore ſtanding at A you may meaſure two chains 
length in the line A F, or A G, likewiſe two chains back-· ward 
from A towards B. in the line A Bin the firſt cloſe; then mea - 
ſure the diſtance between thoſe two lengths, and plot them 


after this manner: Firſt, your beſt way is (though you have 


meaſured bur-two chains length a piece, yet ) in ſtead of two, 

take the double, if the ſtation-· lines be long, you may triple 
that diſtance, ſetting one foot in A, and extending the other 
towards B; there make a prick in that line, abi tran from 

thence with that wideneſs where you think the line A F, or 

AG will fall: then look what the diſtance was between the 

two lines at the end of your two chains a piece; if doubled 

before; then double again that diſtance upon your ſcale, and 

ſet it in the tran from the line A Bin the firſt cloſe to the line 

AF in the ſecond, and draw the line A E G through that 

prick 4d infinitum. Thus have you got a line in the ſecond 

doſe, by help of a part of the line A B, which in this kinde 

you miſt always take, vis. that ſtation · line, whereof the 
whole or part belongs to both the cloſes: But becauſe in this 

h the hedge, from the two 

chains of one cloſe to the two chains of the other: there 
fote to avoid the trouble of cutting a hole through the hedge, 

if there be ever a gap, gate, or ſtile near unto thoſe lengt 


90 | fe: 
now hecauſe here is a gap at two chains and an half From A, 
in the line A B, you may meaſure two chains and an half of 
r 
other, as you 2 meaiure the | | upor the 
between two pricks : then you may double:all 
ances upon your ſcale; as afore and ſer our the pro- 


LE 
* 


4 — * > then 
dra yon line A G upon your plot in the ſecond cloſe. 

But, Thirdly, becauſe we have meafured the diſtance be- 
Rb AUG. 


% 
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gle of that ſecond cloſe, and likewiſe have meaſured from A 
to G on the ſecond ſide; and have a gap alſo at &: therefore if 
you mea ſure G X. you will have all the ſides of pars 4 
triangle, which you may ule as afore-ſaid : Fitft, ve 
the line A X dads — Secondly. take —— of 
A G with your compaſſes upon your ſcale, and with that 
wideneſs, ſer one foot in A, and tran where you think G will 
fall. Do likewiſe with the line G X, taken alſo upon your 
ſcale, ſet one foot at X, and the other is the foreſaid tran, and 
there is your center G. | 

And afcer the ſame manner may you out of that cloſe, 
into the great cloſe from G, by help of the line A G. Now 
having the line A F, or A G, you may eafily ſet out the trian- 
gle A E E, as you did AX G. Likewiſe you ſet out the trian- 
gle that is between the the line x G and the hedge; between 
the two cloſes onely by the diſtance of G to the entrance of 
the great cloſe. 

A ſecond w * of going out of one cloſe into another is 
when | have a ſtation near the middle of a ſtation- line, and 
that there I would go into another cloſe. For example : 

Suppole 1 would go out of the great cloſe into the felt 
cloſe, r ight againſt the ſtatiom line B C in the firſt from L in 
the *— line of K; then hen you come right againſt B C, 
the ſtation line, | that line B C back — into the 
great cloſe from L to M two chains length; meaſure alſo two 
chs ia the ſtation· line I K; and meaſure two chains 
— from, L to I back again and meaſure the diſtance be- 
tiyeen two chains of the one, and two chains of the other, 
and that gives you; the quantitie of the angle K B C. Then 
from the line L K; you may take from your ſcale four chains 

th, and you may tran from 2 — 
L Cor B O with one foot ſet in L. and double the diſtance of 
the two pricks in the other cl er take that with your 
compaſſes, and ſet from the line LK, to the LC, and where it 
falls draw the line L C ad inßaitum. Aſter the ſame manner 
might: y have drawn a line by the South: ſide of the 


5 ” 
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by B Cor L C. Alſo ſo might you at Xin the firſt cloſe have 
gone either into the cloſe, or into the little cloſe, 
drawing a ſtation· line on which ſide of the hedge you will. 

A third ways by continuation of ſuch a ſtation-line as 
ſhoots upon che corner of a cloſe ; and thus ſuppoſe you 
would go out of the great cloſe into the little clole at K, if 
you ha but continu your line LK to A; and this is the 
eaſieſt way of all. 

A fourth way, 1 on the Weſt- ide of the hedge A K 
there 2 a ſpan wood of two or three pole broad all 
along by the fi ereof, and that you deſire to go out of 
the cloſe into that little cloſe, but there is no ga _ 
onely you-can ſtrike a ſquire-line from the ſtation-line 
either end of A& K, t — Wn ys Fo rt 
a perpendicular into © firſt cloſe ward; and then may you 
continue thoſe two ö ſo far as you ſhall need 
them, till 4 the ſpinny, and may draw a line 


from one to the other y He. and _y plotting 
— Ce n 


| CHAP. XII. 
To widfure a word by the chain onely. 
d Ecauſ a w cannot be meaſured on the inſide; Toa 


can ve taken, as they 


c 


ſiute-ground, we will therefore endeavour how to do it 25g 
t of angles with the chaiug—- 
Now le the of the ſtation-liges gives but one 


whigh is the wood corner, or at leaſt ſo near to it chat 
can be taken from be, one ofthoſe lines 

to the ike, or any other e other, yet if you croſs or 

lengthen them out beyo one ox two 

le - a piece, you —— then haverhree angles more, where- 

ofche oppolic angle to the wood angle will be the fame with 

the angle, and either of the other will he the comple- 


ment. of it to 180 degrees thazif you dan but take oe ſhore 


2 


line 


_ tran with the other, and thirdly take 


44 The Faithfull Sur beyuur. Chap. 2 . 
line in any of thoſe three angles, you are well enough: as ſup- 
ſe A to be a wood, and at the angle C, I had two ſtation- 
ines met, viz. A C, and CG, I continue A C forward to D 
one chaines length. or elſe ſet. CG backwards to F a chains 
length, and likewiſe ſet back A C to B one chain of 100 links: 
now ſuppoſe find F B or DE to be 60. now for that C B and 
CF are each of them i oo and E B 60. I firſt plot them, firſt 
ſtriking a line, then I take 100 from ſome ſcale of equal parts, 
as CB in the figure B. And be- N TT; 
cauſe C B and C F are equall, 
therefore I ſet one foot in C, and Ls 
wan E B, alſo from B to FI ſet FAR 
60 of the ſame equall parts, then > 
draw the line F C through C, and d 
ir gives the ſtation- line C G; Or 
more eaſilie, if you draw out the 
tine A C unto D, and make C D 1 18255 
and CE 100. a piece, finding DE to be 60 then may you 
take 1CO of any ſcale of parts & tran. D E then fer 60 
of the ſame parts in the ſaid tran from D toward E, make ther 
a prick & draw the line C G through — 
E. But if by reaſon of impediments B 
you can neither meaſure D E nor FB 
at 100 a piete, you may tran C 
20, and F C roc, or either of them 


will, ſo that you plot them 
accordingly; as if C E be 130.0 D. 
100 and D E 50: then firſt ſet out 


CD loo in the line CD; ſecondly -) 
take C E 130, ſet one foot in C and 


D E 50, ſet one foot in P, and with 
the other make a prick in the tran 1/47, 6x80. 
and draw the line from C through E as afore. Now if through 
xmpediments by none of che foreſaid- ways you can meaſure 
neither of the ſoreſaid angles, then ſee what you can do to 

| the 
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the angle FCD, or the angle oppoſite tothe angle of the 

wood * for this therefore you muſt both lengthen A! Cto B 
forward; & CG te F backward, each of them v0 or: more 
from C; chen meaſurè the diſtance D E, and apply it to your 
ſcale of equal parts, and what it gives ſet down in your note- 
book, as likewiſe you muſt do all the other lengths. Then 
ſuppofing CD, and C F to be 100 a piece; | take 100 and fer 
one foot in C, and tran from E, then ſuppoſe l had found 
DF 160 I take therefore 180, and ſer from D in the ſaid 
tran, and it reacheth to E; therefore draw F ad iuſuitum, and 
it gives the next ſtation-· line C G. 

But in all this that hitherto we have ſpoken of meaſuring 
by the cha im onely, we would have you to underſtand; that we 
have onely ſpoken ſpoken of meaſuring ard plottimg of the 
ſtation: lines: for as for meaſuring, caſting up, and plotting 
of the out · ſides, that is the ſame as before, ſerving as well to 
this as to the Table. | | 

And as for meaſuring hilly- ground, we have ſnewed before 
in chap. d, that alſo may be meaſured by the chain alone, 
ſave oy 4 with one ſtreight edge; & it matters 
not greatly whether it have a ſtreight edge or no. If in mea- 
ſuring the out- ſides you go upon a ſtation- line, as in the line 
AFG of the ſecond cloſe, f chap; 3) from which you deſire 

to ſtrike a perpendicular into an angle: Firſt; ghueſs at the 
place, ſo near as you can; where it will fall; there ſet one o: 
your counting - ſticks, ſer another 80 links batkwards, direc i 
in the ſtation- line; another at 60 from the firſt ſtick into (he 
angle, chen let one hold one end of the chain at the ſticx 
that was fer. backward, and the other at the ſtiek ſet in thy? 
angle- ine; i they two meet juft at che chains end, (Imean 
Gumber*s chain of 1 do links) then is it à true perpendieula 
into the angle; if it fall ſhort, you are not far enough; it 
gone, then you are too far. Sd Ah; NN 


Y | : 
If a ground be very large ot buſty, you may meaſure it on 
the 3 like a flo d 1 a Ae or two 
of each lation · ine, and their ſubtendent on the infide from 
the angle. * — 5 Thus. 
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Thus have we ſhewed you how to meaſure all manner of. 
ground by the chain one for hich expe as much thanks 5 


at the inſtrument- makers hands, as ¶ ulpepper * ty 
of Phyſitians. And indeed | was determined to ha 

ed it above f years agone, had not Mx, Allen 1 M. 
Thom ſon diſſwad 


will be ready to 


according to their skill they ſee not. 


Whereupon 1 have forborn till now, conſidering I am even 
dropping into my grave, and conſidering that my Saviour 


would not ceaſe caſting out devils, — be was thought to 
do it through Bee/zebub; no more will I longer forbear this, 
it being ſo lawfull, and honeſt, and beneficiall co a Common- 
wealth. — [ regarded mens ſayings I muſt have 
you over ſurveying ago, or elle to give over profeſſion, 

r that I was — (by no ſmall fools) to work by the de- 
vil, for that I could tell a diſtance before [ meaſured it. | 


CHAP, XIII. 
Of taking diſtances by the chain onely. 


ub we have ſhown the meaſuring 
Aro the chain, yet ſince we are ſpeaking of the uſe 


of it, t hope you will not think your time * to read 4 
leſſon or two more that will be effected by 
Let there be two forts Cand D of 8024 Aifance afunder 
beyond a river 4 mile or two broad, to tell the juſt diſtance 
how far they are aſunder, how far each is from A, and each 
' from{B, and the breadth ofthe river: Firſt, I draw the line AB 
40 pole, a tench pare (at leaſt) Wan png pony * it 
run parallel, but by the river, g or 10 
Gon A I ſet.out both backward from A to E di 
ward in the ſtatior-!ine fix pole, and fix from A to 7 10 ore: 
ine 


— — — „That if igno- 
rant people ſee the mo us Artiſts go ſo to work, 
judge, that he that goes with a plain he 4 
poles, and a — board, to ſet out a ſquare withall, is a bet· 
ter workman then he. And indeed, 1 cannot deny but that 
they judge according to their tools which they ſee, rather then 


of all manner f 


i r e rn 
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ou ſee them ſer down upon their lines; your ſtation-line A B. 
being your common ſcale, viz. 40 poles : for if you take that 
line with your compaſſes look how oft you finde that length 

in any of the other, ſo many furlongs, or ſo many times fou 
poles are in that line, and what is more, take it with' 
compaſſes, and ſet one foot at A, and the other forward in 
the ſaid ſtarion-line or ſcale, and it gives the odd poles. But if 
you would onely take the breadrh of the river K L, obſerve 
a mark on the farther bank, as at K; then in your: :ſtation-fine 
at 8 pole long, and 8 from the river, meaſure their diſtance, 
and plot that triangle, continue your croſs-line toward your 
mark; then lengthen your ſtation-lineto a fourth or fifth par 
of the breadth of the —— thence alſo — 8 pole right 
toward the foreſaid ma — 5 n the ſtation-· ine — 
meaſure their diſtanee an 7 continuing the mark - line til 
it meet with the other: ſo your ſcale to N is il 
de the ſation-line, as afore. pa | 


CH AP.” XIII. 


To 10 the declination's 222 mpright 
onely. | 


Taz —— — finde our amian brand 


theſe age irſt ſerting your back to the wal 
de lin, bat bo Gal . 
N cloc lt at noon 


up two ſticks à pole or more aſunder in a 
you and the ſun, then go to the furtheſt an 
— and juſt in that line make a mark on LISLE 
eker down your meridian-line of 
f. 1 * 1 8 ndl 95 2 
0 om the wall. Secondly, 1 

5 nor clock, take a ſmooth bd ad 
ta wier of 2 or 3 inches long 
7 bout nine of the clock in the 
ol the wall aforeſaid, mark where 


. 
— — — 


. 
— 1 5 io 
= — 9 


* -- _ 
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che wier falleth, there make a prick: then take out your wier, 
and ſet one foot of your c es in that center, and open 
the other to the former prick, and there draw a circle, and 


then ſet up your wier upright as it ſtood before; neither deeper 


nor ſhallower then before; you may apply a ſquire to it, to ſee 
ic ſtand upright, or meaſure with your compaſſes from the cir- 
cle to the top of the wier, if it be alike all 4 ways. If it be 
right, ſet up two ſticks right in a line between it and the Sun as 
afore. Ihen again about three a clock in the aſternoon watch 
where the Suns ſhaddo falls juſt on the ſame circle again, and 
then ſet up two other ſticks, ſo that' they may meer in the 
ſamecentre : divide the ſpace between the two furtheſt ſticks 
into two equall parts, and mark that for your meridiar-line, 
But leſt the Sun ſhould not ſhine when it comes to that circle, 
you may make ſeverall circles upon the board, and ſtick up 
marks where the Sun comes at them forenoon and afternoon. 
If both theſe ways fail, this third way is better then either 
of chem. In the evening go Southward of the place, where 


- you would haue your diall, three or four pole, turn your face 
Northward, moving Eaſtward or Weſtward till 


ö you ſee the 
North- pole and the place where you will have the meridian of 
yourdiall both ina line, which by looking over the houſe you 
may the better do, if you get one to hold a pole aſlope with 
a ling tyed to the end thereof and a plummet toit. If now the 
line; the meridian- place on the wall, and the North- pole 
are all in a line, you are right, there ſtick up a [ſtick till morn- 
ing, another right behinde it; for juſt there is your meridian- 
line. * 01 2 

Now to know the pole you may eaſily ghueſs at it near e- 
nough, for it is a point in the heavens in a right line between 
the hinder horſe of Charles-wain called Aliot and the polar- 
ſtar, ſo far off from the pole-ſtar, as the pole-ſtar-is:from'the 
next ſtar to it: ſo that if Alliot be juſt beyond the polar ſtar 
then is the polar · ſtar full North, & & contra. 

A fourth way is this; in ſome plain place near hand where 
you may ſee both ways et a mark, go South two or three 

YI 


pO 1E, 


meaſure from A to C, and from A to B D 
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pole, then move Eaſtward or Weſtward till you ſee the pole- 
ſtar right beyond the firſt ſtaff, there ſer. another, or r ther 
pitch two good:{bdnes, lil e grave ſtones in © hurch-rerds: for 
fo they will not:onely ſerve for c his hiſineſs, hut alſo give the 
hour of the night to a minute by knowing the right aſcent on 
of the Sun — ſtars. 

The uſe we make of it here is double: firſt it helps us to ſer out 
the meridian-line every where near hand for it ſtandir g here at 
the North ſtone you ſee the Sun right over a ſtick or pole hub 
den at the South, you run preſently & ſet your back aꝑainſt the 
wall where you would have your diall, and ſet up two ſticks 
between the Sun and you, yon have a meridian-line deſired. 

Now having gotten this meridian · line: to finde the acute 
angle that this meridian makes with the wall; firſt, mea ſure 
with your chain one chain, or half a chain in this meridian, 
and as much by the wall-{ide, and their diſtance for a third 
ſide, and plot it; then finde the quantitie of the angle of inter- 
ſection of the meridian and wall. line by the ſcale of chor ds, 
the complement thereof is the decli. - 1 00 
nation of the wall. Suppoſe the line ce ag | 
A B to be a meridian-line, and A C to * So 
be the wall. line, in either of which I 


5a links, and L finde the diſtance of 
CB to be 244, this I plot as afore is 
ſhown... Thento finde how many de- 
grees the angle CA B makes, take 60 
from ſome ſcale of chords, and ſet one 
foot 4 and tran DE: then take 
DE with your compaſles, and apply to 
your ſcale of chords, and it gives the | 
angle of the wall, and meridian DA E, N. 

or CA B, which is all one, to be 30 de , and the comple- 
ment thereof 60 is the declination of the wall ; which if it 
were taken in the morning, it is a South-weſt diall declining 
Welt. ward 60 degrees; (for always the diſtance of the wall 


line 


Sun-line, which 


Now finding 701 A as in le 7 lt 2 5 
ſrom thence not Na mit caſt] it 82 Jy 75 ſe 


meaſure 30 22 


ſtance, 
ok, 


Suns. £ 8 
King a 7 

met PF the South; 55 
the Eaſt, if 
kon backwa rd the 


the pn, che wall-line, ( as in Ache 


Chap. 14. he Faithfull gur vepour. Fr 
line to the Eaſt or Weſt-line is the declination of the wall:) 
if che Sun ſhine on jt at noon, it is a South diall ; if it ſhine 
| | longer on it in the after- 
noon, then in the fore- 
noon, it is a South-weſt, 
& 1 
© a 2 meridian in 
* G ſome” © * und plain 
—— = was — —_— —— omger place, to finde the Azu- 
V/ meth et up a ſtick at the 
Fur eg South-end of your me- 
| r;rvidian- line, meaſure back 
S in it 50 links there 
* ” ol; our centre A ds 
, © >," * meaſure 5© forward 
the Gn Bk! make ho 4 thoſe two fifties; and 
plot ir, then take Sali ſcale of API, and do 28 ih the 


laſt rule. 


"Having the Azwmieeh, r. eee times” 
and Sun by help. of the 2 fgerr. 
Sometime you are in 25 a place here you, cannot ſer out 


a meridian-line , Falte vou ma py tea t of che an Gros ot 
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and. 59 in the „And rheir di- 


the criangles, Only ndethe degrees 
9 back entre, 3 Wo {0 hays you both the 
ie An eof t | uh K 0 42 
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ast ken in the 2 rene on 
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tween that and the Eaſt and Welt line in the circle is the decli- 
nation of the wall deſired. I 
And although the Sun be newly gone off the wall, or not 
yet come on, by help of the ſhadow of the endof the wall, 
and theſe former helps you may finde the declination. Onely 
in ſtead of ſetting your Azumeth backward, you muſt ſet it 
forward inthe courſe of the dun, if you take it before it ſhines 
on the wall. And all this mas Made 
yard, or a boyes cat ſtick 47 & 


Of. coloring f 
F { _beautifying of plots, it ic neceſſary that you draw a 
IIddare round about the plot, theupper-end whereof ſhall 
repreſent the North-fide, the nether line the South; the right. 
ſide line the Eaſt : bat you myſt help your ſeif to theſe by ta- 
- king a meridian-line firſt in the field, and drawing a meridi- 
an- line through the firſt plot. x 9 2» 
Secondly; Examige your former plat, how many chains or 
poles — . cheth from North to South, and from Eaſt 
to Weſt, and thereby make choiſe of ſuch a ſcale, that you 
may lay the whole Lordſhip within the ſaid ſquare, according 
to the Northing, and Southing, and diſtance. Or elſe you 
max draw. your plot, firſt, by what ſcale you will, and chen 
aw the {quare afterward. OO 
- - Thirdly, Fill the out- borders between the ſquare and the 
demeans, atleaſt ſuch as border next to the demeans, with the 


edering | and names or owners names of the grounds. 
bly, Whatſocyer you write, write it from Weſt to 
Eaſt: un The Cham of ſome river, or high. way, 
or ſuch like. Fot if the North be upward, the Weft will be 
onthe left ; 
Fifthl 


hand. a Nr 
ehe „ e Ways, NN 

Ws, RE. 1008 meds iles, &c. chat falt 
45 alſo. the Lordih Foo, with pear edls- 


maj, 
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ces in a corner by it ſelf, and the Lords coat in another cor- 
ner: the houſe being drawn in proſpeRtive. 

Sixthly, Deſcribe at the bottom the ſcale that you drew it 
by, adorning it with compaſſes, ovalls, ſquares, and comparti- 
ments, &c. : | 

Seventhly , Having drawn all your feverall grounds, 
and diſtinguiſhed them with their hedges , it will not be 
amiſs firſt to pounce: over the paper or [parchment with 
ſome ſtaniſh grain, and burnt Allomeg and a double quantitie 
of pounced roſen, both | finely ſearced, and lightly pumiced, 
thereby to preſerve the paper or parchment through. 
piercing with the colours. | 
Then hy on your colours in manner following, being firſt 
ound and bound with gum-water. very thin and bodileſs; 
Arable for corn you may waſh with pale ſtraw- colour made of 
yellow ocre and white - jead. For meadows take pink and ver- 
digreaſe in 4 light green. Paſture in a deep green of pink, 
azure, and ſmalts. Fenns a deep green, as alſo heaths of yel- 
tow and indico . Trees a ſadder green of white · lead and verdi - 
greaſe, Fox mud. walls and ways mix vhite - lead, and tuſt of 
iron, or with ocres bro wn of Spain: for white-ſtoge rake um- 
ber and white: water or glaſs may be ſhown with indico and 
azure, or black · lead: for ſeas, a greeniſh sky. colour of indico, 
zzure, malt: hire. lead, and-verdigreaſe. N Tad 

04 \ WW} 4-294 la hoant <3 5 7 


1-241 C HAP. XVI. n: 17 
To meaſure all manner of grennd by the Pandiron, 
E or any Other graduated Iuſtrament. 
* es an Jnſtryment compounded of, Firſt; an 
- 4 ordioary.foor, with three legs for a plain Table. Second. 
ya Table and folding-rulers like it, ſave that it is a true ſquare. 
Thirdly, the box and: needle; Fourthly, it hath on one corner 
acentre, in which, is a ſcrew- pin, on which a moyeable ruler 
with ſights turneth. Fifthly. in the two out · ſides furtheſi from 
theeentre is drawn the Quadrate on terteſtrial akitudes and 
IEG 3 diſtan- 


54 The FaithſullSurneyiur. Chap. 18. 
diſtances. Sixthly,next to it is the limbe of the Quadrant, boch 
for celeſtial and terreſtrial altitudes and diſtances whether 
upright, flat, or aſlope. Seventhly, Gunther Quadtant for 
your own latitude for houres both of night and day; ad A 
zumeths, and divers other problems. Eighthly, Fal#'s Qua. 
drant for Planetary -houres. Ninthly, a citcle and ſcale for 
finding the declination of a plain. Tenthly, a neck of 14 or 
ales long, to put onthe top of tbe ſtaff, the Table be- 
ing taken off, wich a pin on the fide to hang the Table oa to 
take all manner of altitudes aud diſtances aſlope. tleventhly, 
a beam of 6 or 7 foot long about two inches ſquare of deal, 
and a trough on the top, gouged all along half an inch deep, 
to fill vith water for a water · level. having a ſight at each end, 
having a lath croſſing the beam in the muddle above and be- 
low 6 foot long, faſtened with ſctew pins and brackets: above 
and below, with an hole in the bottom af the middle of the 
beam, in ſtead of a ſocket to ſtand on top ot che three: ſoot 
ſtaff. So that there is nothing that all or any obſerving luſtru- 
ments can do; but this doth it: By this you m̃eaſute land as by 
the bai Table, then if the weather be moiſt, or in hilly 
groutid ; you may uncover the Table, and work by the Qua. 
drant, hereby you may ſave the cn 


whieh: are as coſtly as all the reſt of the Inſttuments. Beſide 
which if you know how to work:by the | Quadrant; you can 
not be ignorant of working by the Theodelete or ſemicircles; 
the difference being onely this, that they take onely at once, 
which if. it be above 90 degrees, by the Quadrant you firſt 
take ſome part of it, and then the reſt of it aſterward, vet all 


at the ſame ſtation, and then plot it by your ſcale of chords, 
i on re al dhe angles by pb. 


e mferentot yourake 
ſerving the cutting H the So8ti-end f the needle; and chen 


either plot the angles by a protractor and the lines by 4 ſcale 
of equal parts, or elſe you may plot the angles either by your 
ſcale of chords, or by the Circumferentor it ſelf both which! 
hold berter ways then the firſt. So that thete being bothing 
defirable in an obſerving iuſtrument but this give chi it; — 
pleaſe 


— 
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pleaſed M*. Hen der Roberts, (the Lord Roberts. youngeſt ſon. 


a Gentleman every way fitted with a genius for che Mathe- 
miticks; whom I cannot! name without honour,) who had 
the firſt of chem to give it the name of , , one do- 
num So that in ſhewing the uſe of it as it is a Quadrant, we 
ſhall with the ſame labour ſhew the uſe of all graduated. In- 
fifuments in meaſuring of land; and as for working by it as 
by the plain- Table, we refer you, tothe ten firſt chapters of 
this book. Now therefore for working by the Quadrant, (yet 
herein we will ſpeak of nothing but what is within the ſtati- 


on- lines contenting our ſelves for. the reſt with that which 


hath been ſpoken before inthe uſe of the plain-Table, ) all 
the difference conſiſts in three things: firſt, the taking of the 
angles: ſecondly, in keeping the field- book: thirdly, in plot; 
ting. el | 
Firſt For taking of the angles, you need not ſet up your 
Quadrant oftner then you did the plain-Table: there- 
fore ſuppoſe this figure 
ABCDE to bea ptor 
of ground to be meaſu- 
red on the ĩnſide: I de- 
gin at A, not ſetting up 
the Inſtrument, but finde 
A B to be 20 pole, 
that J ſer down in my 
note- book, befides the 
breadths from the ſtati- 
on lines , which J omit 
here as ſufficien · ly ſpo- 408 0A 
ken of before. Then be- a b0g ; 3s; 
ing come to B, there I ſer up the Quadrant, and finde it juſt 
90 degrees, ] ſet dewn B go degrees, ſo that all the lengths 
are meaſured by poles or links, and all the angles by degrees: 
then I meaſure B C, and finde ic 28, and ſet it down: now D 
come to C, I lay the ſharp edge of the rule to the line of the 
Quadrant, where the degrees begin, and then ſcrew down 
the 


— 
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AB. 20.p. the ſights for ſtirring; but turn the Quadrant till through the 
B. 90. d. ſights you ſee a mark at B, (as when you were at B you faw 
8 we at A.) Now ſeeing that mark at B ſcrew the ſocket pin, that 
CD. 36. p, the Quadrant turns not, but turn your ſights to Dr but I can. 
D. 108. 4. not, for they fall beſides the board; but I have eſpied a mark 
DE. 22.9. at © near the middle of the ground, viz. a tree, I turn m 
- 707-7 fights to chat, and ſee the ſharp edge of the rule cut 60 de. 
7 prees, that I keepin minde, then I lay the ſharp edge of the 
rule again on the beginning of „and turn the Qua- 
drant till I ſee the ſame tree again through the ſights; then ſtir 
not the Table, but ſtir the ſights till you ſee D through them: 
then looking by the edge of the = A , I finde it cuts at 46, 
which added to 60 gives the whole angle C 105 : and ſo of 

the reſt. fv. l 
ro plot a ples Now for your plotting it, firſt draw the line A B, ſet out 
0 en by gra. 20 of your ſcale of 1 parts upon it, then take always 60 
— off your ſcale of chords, ſet one foot at the end of your 20 in 
B. and with the other foot tran always from the laſt line, 
which here is A B, towards the place where you think your 
next line B C will fall. Then take E angle B which is 60, 
and ſet it in the ſaid tran from the line A B forward, there 
make a prick, and from B through that prick draw-the line 
B C ad infinitum. In which line ſet out 28 of equal parts, 
there make a prick for your ſtation C. Then take again your 
do of chords, ſet one foot in C, and tran from the lat 
line B C, toward CD. Now becauſe your angle C is more 
then go, and that your-compals tran at 60, therefore firſt ſet 
out that 60 in the ſaid tran ro B, and becauſe there wants yet 
46 of 106, therefore take thoſe 46 with your compaſles , and 
ſet them on forward from 60; there make a prick, and draw 
your line CDt ah it, and ſo of the reſt. So that there are 
but theſe things : firſt, draw a ſtation- line: ſecondly, tran 
your angle with oo of chords: thirdly prick out the legrees 


of that angle. | 


CHAP, 
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CHAP. XVII. 


In meaſuring by graduated Inſtruments, to know if your 
plot will but, or no. | 

ecauſe in working by graduated Inſtraments , you always 

plot at home, bur never in the field; and that if any 
thing be miſtaken in the field (as oſt it comes to paſs to be ſo) 
then will not your plot ſnut at home: therefore either you muſt 
look to your needle at every plantation, or elſe you muſt mea- 
ſure all the angles, which by the plain · Table you need not do: 
therefore with ſuch Inſtruments che needle is more needfull. 
then with the plain- Table; and yet the ¶ ircamferentor will 
bardly help you herein neither, though you work all by the 
needle, unleſs you work by taking angles by it, which is the 
ſlower way. Now having meaſured all the angles, if on the in- 
ſide of a ground, becauſe all the three angles of a right line 
triangle are equall to two right angles, or 180 degrees, and 
that there are ſo many triangles ſave two as are angles; there- 
fore if you reckon ſo angles ſave two, for each of them 
180, and finde that and the quantities of all your angles to a- 
gree, there is great hope your plot will ſhur, elſe not. As 
if there be'a triangle, they muſt all make 180, if a quadrangle, 
360; if a pentangle, 540; an hexangle 720; a ſeptangle 800, 
an octangle 950; but if you meaſure on the ont ſide, as a 
wood, then every outward angle is the complement to 367 of 
its inner angle; therefore to take all thoſe com is your 
beſt way both to prove and plot it by, and lefs labour, if you 
are far from your mark, and not to go to it again, it oft-times 
will quit your pains, TIS are forced to ſpend perhaps an 
whole days- work about that you have done, or at leaſt would 
have done already, to prove your angles after this manner. 


H CHAP. 
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CHAP. XVIIL 


To take terreſtrial _ 7% 3 or Paudaron, 


VV 


E have ſpoken of taking them by the chain onely,in 
chap. 13. between that and this there is very little 


difference. We will here ſuppoſe the ſame ſuppoſitions as there: 
vis two houſes beyond a river, between which 1 deſire the 
diſtance, alſo between each of them, and each of my ſtations; 
the chiefeſt difference is this, that by this your beſt way is to 


have your ſtation-line as near the river as yaucan, which let 


be as before A B 40 pole long. Firſt ſer your Int 
and turn the ſights to D C, and B;, and draw their lines; mea- 


lnſtrument at 4 


ſure thence to B 40 poles, there make a prick, but lay down 
your o pole with a very ſmall ſcale, if the diſtances be long, 
ſo that the 40 pole be little above an inch long. Then ſer up 
your. lnſtrument at B, laying your index on your ſtation- line of 


your plot turmit till through the fights you eſpie A, then faſten 


your Tablc and one end of your 


ruler turning npon the center 


B, turn the ſights firſt to C, then to D, then draw lines, whoſe 
interſections with the former will give you all your diſtance 


deſired. 


CHAP. XIX. 


To do the like by the P andoron as it is a Quadrant, or by any 


graduated Inſtrument. 


1 Et the ſame example bepropoundedas afore, and let your 


n. line be A B 40 pole as near the river-lide as you 


can. I ſet up the Quadrant firſt. at A, where} find BAD 
110 degrees, and CA D is 30 degrees: like wiſe ſet up at B, 


then C 
and theſe 


as afore; 


A is 104, whereof CB D $50, this ſtation-line 40 
angles thus plotted extend you lines till they meet, 


and their interſections will give you the deſired diſtances 


yet if you will beſtow the time and pains to caſt it 
up 


Chap. 15. The Falbfal Surveyoar. 59 | 
nA. 4 the doctrine of Triangles you may come ſomewhat 
n 


| D 
Firſt for the tri le BAD, ſeeing that BAD is t10de- 


grees, and the angle ABD 54: which make being added 
164, which take — 180, reſts the angle ADB 16 de- 


grees. 
oe! having all che angle andrhe line 


Now in the ſame tria 
aur W AB: to finde the fide 


09 As the ſine A D B 16, Comparithmes 055966 
DEI to AB 40. 160206 
D do fine 110 degrees, that is line 70, 997299 
40 ©0136 A BD. 213461 
et, Alſo to figde A D, —— 


H 2 
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As ſine A DB 16. Compar. 55966 


is to AB 40 pole: 160206 
ſo fine DB A 54 degrees 990296 
to 117 „ AD. 206968 


Then in the triangle CB A, 

CBA is 104 and B A Cis 60, theſe added together make 
164, which taken out of 180 leaves the angle B CA 16 de- 
grees. Now to find BC. 

As ſine 16 d. Compar. 055966 


to AB4op. 160206 

ſo is ſine CA D 60 993753 

to BC 125 and 2. 209925 , 
Alſo to finde A C. r e 

As ſine A CB 16. Compar. 55966 

to AB 40: 160206 

ſo ſine 104, that is ſine 7s 9986.90 

CBA 214862 

to AC 140 5 a 


Laſtly having the two ſides A C 140 £ and AD 117 & and 
the angle CAD Jo in your triangle CA-P to finde CD. 
As the ſumm of the ſides 258 Compar. 6588 04 

to the differente of the ſame ſides 23 4 236922 
ſo is the tang. of + the ſum of the angles unknown 65 to the 
rang. of 3 their difference 1 1 degrees, 033133 
which.add to 65 d. + facit 76 the greater 9 25 
angle D. But ſubtracted from it makes the 


angle 54 deprees:and then 

—_—— 009205 
to 117 8: 206967 
ſo ſine 50 degrees. 988425 


Chap. 20. The Faltbfall Surveyour. 


CHAP. XX. 
altitudes and diſtances celeſtial by the Pandoron 
N or Dnadrant. 


Or taking of altitudes and diſtances celeſtial, or alritudes - 
terreſtrial, it is a matter of neceſſity , that beſides your 
Quadrant and three-legg'd foot, you get alſo a neck or piece 
of cloſe-grain'd wood, whoſe Diameter may be about three 
inches, or ſomewhat more. Let the nether end be turned with 
a ſocket, that inſtead of the ſocket of your Table you may 
put on that, ſo that it may turn on the top of the ſtaff as the 
ſocket doth, having alſo a ſcrew-pin in the fide of it, to hold 
it at any ſituation. Alſo about two or three inches below the 
top turn it like a bowl, in the midſt whereof bore an hole 
with an inch-wimble, to which fit a pin of the ſame woed, fo 
hard both driven in and glewed in that it ſtirs not, but let one 
end thereof be ſo big and ſo long as to fit the braſs ſocket, 
that the ſocket may turn very ſtiff about it; and let the little 
d end of the pin reach paſt the hole of the bowl, almoſt the 
, depth of the ſocket, and then you may fit that end of the 
pin either to that or any other Inſtrument, by glewing upon it 
a piece of its own wood, turn d like a little ſalve- box; then 


e upon this pin put the ſocket of your Inſtrument, and work as 
followeth. | 


To tal the altitude of the Sun. | 
Take the ſtring of your phummet in your hand; and apply 
it to the edge of your Inſtrument, and hang it plumb: then 
crew it faſt, then move the ruler with ſights up and down, till 
the Sun ſhining through the fight next the limb, the ſhadow of 
the thread run ſtreight along the rule, then look how many 
degrees are between the edge of the rule, and the bottom of 
the limb, ſo many degrees is the height of the Sun: and this 
you may do by letting it on a ſtool. | 
59% To take the beight of a ſtar. 
Io do this, having hanged your Inſtrument on the pin of 
H 3 the 
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the neck, and plumbed one edpe by the light of a candle,look 

by the edges of both ſights, moving the ruler till you ſee the 

ſtar deſired in a ſtreight line with them both, then ſcrew the 

ruler, and take down the Table, accounting the degrees from 

the bottom to the edge of the rule for the height of the ſtar. 
To take the —— of two ſtars howſoever ſituate. 

If both be near the Horizon and near of one altitude, and 
within go degrees of each other, you need not uſe the neck at 
all, but onely lay your tuler on the beginning of the degrees, 
then ſcrew it, and turn the Table till by both ſights you ſee 
one of the ſtars; then faſten the Table, and move the ſights 
to the other ſtar, and the degrees on the limb of the fiduciall 
edge of the rule gives their diſtance. 

If they be both in one and the ſame half of a vertical cir- 
cle, take both their heights as afore, ſubtract the leſſer altitude 
from the greater, you have your defire, If they are in ſeverall 
halfs of the vertical circle, take the complements of both theit 
heights, and add them together, . acta eſt. 

But if they lie aſlope, and yet are within go degrees one of 
another, then beſides. the foot and Quadrant, or 
ger you two round ſticks as big as your thumb, about fix foot 

ong apiece, ſharpen their little ends, and nayl their great-ends 
together within five or fix inches of the top, with — 
onely, that they may open and ſhut like a pair of tongs; 

you ſhall take a joynd- ſtool and cuſhion , and having put the 
neck upon the foot, and the Pandoron on the pin of the neck, 
cloſerhe'three feet together wich your right-band, and lay 
them on the cuſhion, and with your left hand under-ſer the 
neck with the tongs, opening and ſhutting them as need is, or 
ſetting them nearer or further from you as need is, all with the 
—2 and turning it aſlope with the right hand. Then 
having firſt plated the fights at che beginning of the degrees, 
turn it till by the edges of both ſights you ſee one of the ſtars 
you defire, then keep the Table faſt there, and move the ſights 
till by them you ſee the other ſtar, & voti compos eris. 
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CHAP. XXI. | 
Of taking of altitudes terreſtrial by the Quadrant. 


Here are divers ways whereby theſe altitudes may be diſ⸗- 
covered, whether they be perpendicular, as properly they 
ſignifie, or Hypotenuſes or baſes : for all of them are com- 
prehended under the notion of Altitude; becauſe the baſes 
may be as well found by the help of the perpendiculars, as per- 
pendiculars by the help of baſes, and any of theſe may be 


found ſeverall ways by the Pandoron, either as it is a Qua- 


Chap. 21. 


* 


 drant, or as it is a Geometrical Quadrat; of either of which 


" will lay down ſome Problemes, and firſt as itis a Qua- 
ant. 885 | 
Probl. I. A dift ance being given and the angle of the baſe, 
to finde an altitude. | 
Meaſure the diſtance A C 209, 
and the angle A :9.deg. 40 min. by 
your Pandoron , the Complement 
wherof.is the angle B60 d.2om.crg9 
as fine A BCGag. 20 m. 933898 
1s to the line A D 200. 230% KR Ae 
ſo fine BA C29 d. 40 m. 969496  t - = oy 
t.CB114 (03. 205700 E . G 


IT. Likewiſe the height C given, to finde aA ( the 
Aliſtance. 

As BA C 29 deg. 40 min. 969496 
is to CB 114 (03. 230103 
ſo B60 deg. 20 min. 993898 


wAC "OE 230103 


To finde either of them by the ſcale and compaſſes, having 
the angle A, and diſtance A C. F 

Firſt draw the line A C, ſet from A toward C 200 of ſome 
ſcale of eq all parts, upon C ere a perpendicular, and upon 
A make an angle of 29 deg. 40 min. which line will 5 


and D, at Al finde A 29 deg. 40 min. 1o that the angle 


ther in the line D Cat C and there falls the perpendicular BC 
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CR, and you ſhall finde CB 114 fers. So meaſuring the 
height CB, and the angle B, and plotting it, you ſhall have 
A C200. = 

III. The height B C and angle «A being given, to finde the 

; Hypotenuſe A B. 

As A 29 deg. 40 min. to B C the height 114 (03: ſo A CB 
go deg. to A B 230 (12. To finde it 5 the ſcale. Draw the 
line A C let it be 200 of equall parts, upon C erect the perpen- 
dicular B C, and on A make an angle of 29 deg. 40 min. ſo 
the Hypotenuſe A B wilbe 230 (17. | 

The part of the diſtance DA in the ſame diagram bein 
known to finde DC or AC. Let A D or E FE be 90 foot a 
deſite F G or D C, but I cannot meaſure it for impediments, 
therefore firſt take the angle of altitude B at both ſtations 4 


CBA is co deg. 20 min. at Dl find the fame angle D 46 
deg. and D BC 44 deg. ſubtract 44 deg. from 60 deg. 20 
min. reſteth AB D 16 deg. 20 min. then ſay, As fine ABD 
16 deg. 20 min. to A D 90 foot: ſo is BA D 29 deg. 40 min. 
to D B 158 8. Then again, As go to B D158 : ſo is DBC 
44 deg.to D C 110,whichadded to 90 A D makes AC 200, 
as afore. By the ſcale thus, draw the lines A Cand A B Ai 
finit um, making the angle 29 deg. 40 min. then ſet go feet 
from Ain the line AC to D where you found the angle DBC to 
be 46 deg. becauſe the angle CDB is 44, for they are the com- 
plements one of the other, therefore plot the angle BDC 
and it vill be 46 deg. and the B D 158(4: then from h let fall 
a perpendicular upon A C, and it cutsit at C making DC 110 
and AC 200as before. To let this perpendicular fall divide 
either A B or D into two equall parts, and with the com 

at that widene's ſet one foot in the interſection and the o- 


and the end of the line A C. 
Likewiſe any part of the altitude being known, the reſt of it 


may be found by turning the height into the diſtance, and the 
diſtance into the height. - | 
ry 
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of the diſtance 2 finde the Hypote- 
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owers, Forts, Sc. 1a 

n. upon plain N j whereas it is a common thing = 
C il caſtleon ſo that 1 know not onẽ Huthor that 
gives any rules howto find the t of a Caſtle ſanding. 
don the top of an hill.) 1 have here in this 9 


et demonſtrated the Let A C Fbe 
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ſcent of the hill to the bottom of che Caſtle 28 deg; of height, 
and the angle EA D 31 deg to the top, the diſſtrence is 
a Dutch ds the angle CA Di then I'm iwthe 
lime A C to 200 foot: here if you > another! hai 

zontal-B G patallel ro A E, then muſt the angle G C be 

28 deg. as befote, by E p. 28. — allo l 

1 v5; D, and finde the al- 

titudle theretif G1 deg. che <deg.which, 

is the angle) bd hates out of» D deg leaves the 

Au G deg by p. 13. EK. co Nhieh add 

ND. deg. fait eg. that taken out of 180 deg. leaves 


AD Bi videg;:ialfo; B-6:i28tleg! to} (45 B 90 arg 
theyinigke 118 deg. av ken from 080 degreſts 
| 2 —— — 
j DC or which ade Tack 
—— e to 1B d -obrule. Now to mY 
r 113.9 E 10 1292 * 3 
| Ms line: D B deg Gent, wh 78 I. * 0 
| to 1 209 nome 21 1i 2230's ORO. Aire nr) 
fu ſine d. g % — | 2318 911:8&10D v Ma 
Þ 64 Ta 
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Leg. vel 62 deg. Compap 1880885 waw 1 yu 413 


— bis d. Ferro m 96 2501 4 
CBD. 4 deg. SITE n: Aba 
| e les heigh t. 1675726 


nd v exactly by.plotting,by reaſon 
nat & the lines — ſo 7 
LON D, that you cannot di- 

ng d. we have not one 
bür allo th a the bl 
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angle C D B. Then ſay, 
AsC BD 4 deg. Compar. 1156416 


to CO 1675726 
075358 deg. 1 420 
to B C 776 (2. 22002 
which added to A B 200, gives the e whoſe line 22 ( 2. And 
now if you intend to begin your mine at ty ur beſt way is 
to go r or 12 foot: firſtin;BG line, as abueks half che 
breadth of the Kobe and check Gray: 55% K L paral- 
el to B C, whic are of equa ength. Elem. i. pro 
26. and then kee d up to * top; —1 . be 


by occaſion of ſome rock, or 
© you ee to raiſe; or fink, or o fide- 


;yo 8 deve ya paper meds lar 
ſca N 0 far you are in id line. 
and by help of the ba dat. nt at each —— be able to plot 
how much you are above or below your line of direction, and 
by help of your Needle to finde how far you are gone fide- 
Ra: har your beſt way is to draw one line for aſcents and 

eſcents, and another for variations ſide ways beſides 72 


— of direction, and it will not be labour in vain alſo, beſſ 
both theſe lines to ſet down in a note - book the inches —— 
by th ſelves above the line of direction, __ falli 
elxes. that ſo you 1 re 1855 2 
£: water, 
| chew 5 variati- 
7 — oxly the "ge 
eac 


of 
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CFOAP. X XII. 
of taking altitadis terreſtrial by the Quadrant, 


| or the and 


He ſides of the 
Quadrat & K, 
& K (of which S K | 
is called of P#riſFiwr x 
the right ſhadow, e 
K Lt e _ þ 
are nothing K = 
the E 1 ene | 
of arches leis then a E Wk 
Quadrant; Which if * 
each of theſe fides be — by Atl diifion a, thy 
agree with the Tables of natural tangents; 1 eabore wnde- 
vil, or Pitiſcur, which holds in the contrary ſhadow; but be- 
cauſe the contrary ſhadow is not continued CR but is 
turned. again at 1000; therefore there ĩt be 
back agarn'to o, as M*. vin gater, or Mr. Suurbers rule is. So 
= — 5 AS down-ward , KL will be the 
right 
But to dif iſh the right and con ſhadow, 
muſt firſt whether your dir * 
e e rule. and ſighe upom it, as Pit Rath it; if ſo, 
then one — 3 
horizontal: 
if the ruler fa 


| is ſeen lower then 
of the Quadrant, ora os arg Quadrat. But * te 


he ſaith 


ard Ee nk that which is neareſt 
to 


OG mz.  BSGopPa St FSA 
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to the horizontal . May! not well ask what horizontal line 
he doth d ean ? or where is there an borizonal line in that 
kinde of Quadrat? Certainly there is none at all; what doth 
he then mean ? he meaneth that that is the right ſhadow, that 
in taking any height lieth moſt level, and ſo it 'agreeth with 
Pitiſcus: and although Guitherr rules are fully tent for 
2 Quadrant, yet will they not ſerve to Piri/z»; without ſome 

eruxtign. We will therefore beg leave of * Gunther to 
N his rules, and to fit them to both. 


If looking thr 8 cr la, and ſee ; your defired 
mark, ee. le in the the d. wn-riphe line next to 
* then ir is right and level with the eye. But by the other, 

thervler on the lower fide to the beginning of the degrees; 

plamb che other . the centre; if then by looking 
— che fights, the mark, then is it level with the 
_ of the T e; or if you ſee by the top, then it is level 
with it, 
1 To footing though * at one bſervation by Gunther 
fights and ſeeing the mark , the 
3 


ing on har; the 2 or 45 degrees of the 
* 
wich your eye to the beight a 
mark. But if the falling there, yon ſee below it 
through” the fights, then go off, if above, then go 
nearer. 


the other, Firſt, faſten your 
wa jane then plund'd the fide next you, 


En 
3 it alſo: ſo the diſtance from it to 
yur eye lg 


ts on 100 or 45 degr. 


ugh the 


rai ap — then to 
6 grve 


i BS 
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give a diſtance double to the height: if 25, the height is but a 
quarter of the diſtanee; if 75, then three quarters : for as of. 
ten as the plummet falleth on the parts of the Aght ſhadow, 
or the ruler in the other on the contrary ſhadow, as 10 to 
the parts on which the thread falleth, or rule cuttethʒ ſo is the 
diſtance to the height required: and contrarily, as the parts cut 
dy the thread or ruler in the ſaid ſhadows are to 100, ſo is the 
height to the diſtance. But when the thread ſhall fall on the 
parts of the contrary-ſhadow, or the ruler on the right; if 
they fall on fiftie parts, the height is double to the diſtanee; if 
on 25, it is four times as much as the diſtance: for as often as 
the thread falleth on the parts of the contrary ſhadow, or 
the ruler on the right, as the parts cut by the thread or ruler 
are to 100 ſo is the diſtance to the heightʒ and on the con- 
trary, as 100 are to the parts cut, ſo is t reo di- 
ſtance: and what is here ſaid of the height and diſtance, the 
fame may be underſtood of the height and ſnado w-. 
| To finde the height or diſtance at two obſervations 
by Ar. Gunthers way, by the Quadrat. 
As if the place which is to be meaſured might not otherwiſe 
be approached, and yet it were required 9 
BC, and the diſtance: Firſt, I make choiſe of a ſtation at E 
(in the laſt diagram) where the thread may fall on 100 parts 
of the Quadrat, or 45 2 of the Qua , ortheruler 
cut the like parts, the diſtance EB would be equal to the 
height B C: then if I. go further off in a direct line with the 
former diſtance, and make choiſe of a ſecond ſtation at D, 
where the thread may fall on 50 parts of right. ſhadows , or 
the number $0 of contrary ſhadows, che diflance D, would 
be doubleto the height BC, - Wherefore if 4 meaſure the di 
ference between the two ſtations Eand D. and this difference 
ED will be equal doth to the diſtance E B, and to the heigh 
=_ or if — 8 — ſuch — oh 
as | may, one at D, where the thread cuts 50 parts of right 
ſhadow; and the rule '5 oof men. —— A, 
Then fu 
po 


where they fall on 40 parts of theꝶt like ſhadows, - 


- 
* = 
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poſe the height BC to be 100 ( for eaſineſs of calculation, 
though it be but 16) U finde, as 50 parts are to 100, the fide 
of rhe Quadrat; ſo roo the ſuppoſed heitzht to 200, the 
liſtance B D. And as 40 parts at the ſecond ſſation unto 100, 
ſo 100 the ſuppoſed height to 250, the diſtance B A. Where- 
fore the difference between the two ſtations D and A ſhould 
ſeem to be 50, and then if in meaſuring of it you finde it 
mote or leſs, che proportion will hold, as from the ſuppoſed 
diſſererte to the meu ſured differente: ſo from height to height, 
and front Afra ner to diſtance : avif the difference between 
the two ſtations D and E being meaſured were found to be 


30% As'5 the ſuppoſed difference unto zo, the true difference; 
uler I © e e true height; and 200 
on- che to 120 the true diſtance, ahd 250 at 


di. the end ation to x50 the diſtance R . 
the SI 2; O71; 2 Qs - 

+ (VL OM © 1 7 CHAP. XXII 2 2 
'- 27 take the'fitwntion of 4'plain for adial; via. thei decls- 
MTN: ” An en tone the fi ö N 


A 4+ 5 A. I 
14 & nr 


5 


e Pandi. * 
. A -Pply:one edge of: your Pandoron to the plain, and the 
A 9 edge next — oe edge be upright, 
the eee H it rec ine take off the ruler, and ap- 
ply one of chte edges next the centre rhat are not divided to 
the plain ſo the degtee cut by the thread gives the inclination. 
. gs then turn the _— — — 
t thread in your hand, moving it to with; yveur 
tdumb upon it à ficthe n thread fall Sa 
centre £46 the deꝶxee cutting the line. ſha llbethe recl ation. 
Or y6w may wur on the rule, taking © turn the 
dente d w Award and one of the ſides next za tothe plain, 
2 rule till the thread fall in the middle of lit, then 
the fidupial enge thereof will gut the degree of reclination. 


2? DdOful! che dechmmon': 
eee, by el of your needle cle 
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iron near you; yet work as exactly as 5 I will by or 
to truſt i it cher! will go rar bor ap 


—— the ſhadow of che — the ſight next 
the Sun, along the midſt of the rule, then ſhall the fiduciall 
edge of the ruler give the 8 ——— 
muſt mark whether it be taken in the fore. 
and likewiſe the moneth and — 
— — Sunsfalcicude, thus; Either 

che Pandoron on he pin of the neck ede lex. one 
of. undivided e wha, Neg heat 
turn the edge of the Table to the Sun, me ving the 
and down, till the ſhadow of heh Te ſig 
Sun ſhine ſtreight along the middle of the rule, ſo 8 
edge gives the Suns —— of the limb. = 
knowing thele things, you may finde the Azumeth. either by 
calculation, or by your Pandoron,, if you. have Gunther; 
Quadrant drawn on it. Firſt, by calculation having the 
moneth and day, you know the Suns place by this rule: 
10 10 -22 Iv 1 13 18 13 12 5 9 
Mar, Apr. May. Jur. July. Aug. Sept. Octob. Nov. Dre. Jan, F 
e bw. WM = m 7 24, 8. 
2 tens, 2 elevens, 4 thirteens, 12, 11, 19, g. are the 

of each moneth the Sun ho Cane b 
oh Ae, 0 day t 
y moneth, | 
| of 


nde by this 1 s 
of 35,1615 x cell, /the Sun x the 15 dag of 


— the you ck be fore hayden 
6 any 
monetb,rhen — 2 5 
day, and then — 0 ee 


wa 
3 
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take 2 out 2 wy, there 223 five; and that taken from 
o, there reſts 25 degr. which being it is Leap-yeare, you 

make it.26 of Y, of the moneth — A 2; 


— 4 = 


Then you muſt ſeek the Suns declinati 


ing, 
ns de on either out of ſome 
Table for that purpoſe, or by this an :as the Radius to the 
fine of the Suns greateſt declination 23 degr. 30 min. ſo is the 
diſtance from the neareſt Equinoctial to the declination deſi- 
red. Suppoſe April 5. the Sun in 26 degr. of Y, that is 26 
degr om the neareſt Equinoctial; ſay; As the Rad. to the ſine 


of the Suns greateſt declination.23 degr. 30 min. 
23 degr. 30min. 960079 
26 064184: 
ſo is the diſtance from the neareſt Equinoctial to ʒͤ 
the declination deſired 10degr. 4m. 924254 


which becauſe it is in a No ligne, as VN A S AM, 
therefore it is North declination, and is ſo much neater then 
go degr. to the North - pole, as the Suns declination is, viz. 
79 degr. 56 min. Now add this diſtance, the complement of 
the altitude, and the complement of the latitude, all three to- 
her, and from the half ſumm ſubtract the diſtance from the 
le, and note the difference. Let us ſuppoſe the Suns altitude 
taken about nine of the clock in the morning for the latitude - 
of 52degr. 15 min. took by the Quadrant as you are direct- 
ed in Chap. 20, to be 32 de, then proceed thus, The Suns 
North declin. 10 deg. 4 m. diſtance from the pole 79 d 56 m. 


latitude 32 degr. 15 m. complement 37 45 
the Suns altitude 3 2 degr. complement 38 00 
Now ſay, As the Radius go, Summ 175 41 
to ſine of the compl. of half ſumm 87 30 

altit. 3 2 d. ite. S. 38. d. 992842, bence take 79 36 
ſo coſine 32 d. 15 m. or difference 7 34 
S8. 37 d. 45 m. 978690. 


— — — 


to a 4 ſine 21 d. 17 m. 971532. 


K As 
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As this fourth ſine 21 d. 17 m. Comp. Ar. 028467 
to the S. of the half ſumm 87 d rom. _ _ $99969 © 
ſo is the S. of the diffetence 7 d. 54 m. 013813 
to a ſeventh fine 13 d. 20m, 1942249 
Add to it the Radius, the half (971124 30 d. 58m.) 
thereof is the mean proportional, being the fine of 3 0 d. 38 m. 
whoſe comp. is 59 d. 2 m. that doubled is 118 d. 4 m. the 
Azumeth from the North; © - eee N 
Now ſuppoſe you had taken the wall and Sun 40 deg. that 
muſt always be ſet back ward in the courſe of the Sun from the 
Sun or Azumeth: viz. from Welt to South, from South to 
| Eaſt, &c. ſo then our angle of wall and Sun being taken in 
the morning, the Sun muſt needs be on the Eaſt-fide of the Me- 
ridian line, and being found 118 deg.” 4 min. from the North, 
that is 28 dep. 4 min. beyond the Eaſt, now if I ſet back 40, 
that is take 28deg. 4 min. out of 40.there reſts 1 1deg. 56 min. 
from the Eaſt toward the North;and there 
was the Sun when firſt it ſhone on the wall 
thence draw your wall-line through the 
centre, and always the diſtance between 
the Eaſt or Weſt. line and the wall - line is 
the declination deſired 11 dep. $6 min. as 
afore in Chap. 14. Now becauſe the Sun —* 4 
ſhines on it at noon: therefore it is a South diall, and becauſe 
the Sun ſhines on it longer in the fore · noon then in the after- 
noon, therefore it is a South declining Eaſt:ward 11 deg. 56m. 
But if having the day of the moneth April 5, you take it in 
the morning and the Suns 8 the angle of the 
wall and San 40 deg. as afore, and you have Custher ! Qua- 
drant drawn on your Quadrant for your own latitude, and 
that you have your line of the Suns declination drawn on the 
ruler as well as on the left- ſide of the Quadrant. And thus 
you deſire to know all things by it. without any calculation; 
Firſt lay your ruler on the day of the moneth, ſee what degree 
of declination is cut by that 12 of clock hour which is proper 
tothe time, whether ir be ſummer or winter, carrie that de- 


gree 
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gree to the Ecliptique and you have the duns place. Alſo cairie 
it or take the ſame degree in the declinations on the left ſide» 
it gives the time of Sum riſing in the fo: e-noon-hours and the 
ſetting in the after noon. Lay the ruler on the deg. of the Suns 
altitude in the limb reckond from the left-hand, and your 
deg. of declination gives the hour of the day: carrie it to the 
right fide and reckon the altitude from thence, and the ſame 
deg. of declination gives the Azumeth either for ſummer or 
winter: but not from the North, but from the South. Then 
may you caſt up your declination of the wall, having your A- 
zumeth as you did before, or elſe finde it by help of a ſcale of 
chords drawn toward the top of the Quadram on the right 
hand with a circle of the Suns Radius divided with two croſs 
3 — marked — Eaft, _ North, and 
thereby with your compaſſes take iſtances from your 
ſcale 2 fer — out vpon your — Further if you bo 
your deg. of declination upon your ruler to the Horizon, you 
have the Suns Amplitude in the Horizon alſo lay your rule en 
the place of the Sun in the Ecliptique it gives its right aſcent i- 
on. If you bring your deg. of declmation to the Horizon, the 
edgeof the rule ſnewes in the limb the Aſcentionall difference; 
which known, turn this Aſcentionall difference into time, al- 
lowing an hour for each 15 deg. and 4 min. of an hour for 
each deg. it ſhews how long the Sun riſet h beſore fix of the 
clock in ſummer, and after ſix in winter. If you bring the de- 
gree of the Suns declination in ſummer to any of the winter 
hours, and for morning hours of the one take the afternoon 
hours of the other, it gives inthe limb the depreſſion ofthe 
Sun below the Horizon. Bring the ruler to 18 deg. of the 
limb, and fee where in ſummer the deg. of declination cuts 
the winter after-noon hours, and that hour is the break of the 
day: bur in the fore-noon hours for day- light ſhutting in and 
the contrary; lay your ruler on the day of the moneth, make 
2 mark upon the rule, where it cuts the ſixth hour in Fes 
Quadrant, then lay your rulet on the Suns altitude in the limb 
and your mark, which give you the planetary hour. But it was 
= zo nor 
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not my purpoſe to ſhew all that may be wrought by the Pan. 
doron,ſo I may have work enough for a good while;bur onely 
to ſhew the uſe of it in meaſuring of land, taking of altitudes, & 
conveying of water. They that deſtre more of the making & 
uſe of it in theſe things, let them ſee Gunthers book it ſelff, or for 
the uſe of it let them ſee a little book thereof by it ſelf ſold b 
Mr. Moon at the ſigne of the Atlas in Corn-hil,together wit 
printed papers of the ſaid Quadrant for London latitude one- 
ty. But if any deſire the making of it for other latitudes, let 
them peruſe my Fate redivivns or Sun- ſbine of ſhadows, whete- 
in they ſhall finde Gunther firſt chapter touching the making 
ofthis Quadrant explained, with Tables to make it for all la- 
titudes throughout all England, and alſo Tables for all Hori- 
zontall dials, and for all erect South and North, Eaſt and 
Weſt, and all decliners from one deg. to go for each whole 
deg. as alſo for all Polars, and all theſe for nine ſeverall lati- 
— from 50 to 56, as alſo divers others curious dials Qua- 
drants and Nocturnals. 


CHAP. XXIV. 
Of conveying water. 


1 Find great difference among our beſt Authours concern- 

ing the odds or 7 8 true and water. le- 
vell. M*-Hopton in his 24 chapter of his Topographical. claſy 
faith, that alerahe ordinarie- manner to being i rn gr 
muſt be lower by 4 + inches for each mile, then at the 
ing bead: ſo that l ſuppoſe his meaning is, if it be 10 miles, 
it muſt be each mile alike, viz. ten times 4 and 4 that is 45 in- 
ches, or three feet nine inches; but neither demonſtrates it nor 

ives any reaſon for it. Again -M* Diggs in his P antemerria 
25 1. chap. 3.) ſaith that in ten miles diſtance, the water · level 
is below the true nine paces, four foot eleven inches: which if 
. exery mile: give a like we have five foot in a mile. And becauſe- 
there is ſuch a vaſt difference, I will lay down both Digg: his 
rule to finde it, and his eaample, as he calculated it in his owa 
words: 
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words: his rule is thus. > Firſt it behoveth you to get the di- 
ſtance of the fountain from the place whither you will con- 
vey the water, which diſtance you ſhall multiply by it ſelf, 
adding the off come to the ſquare of the earths ſemidimetient, 
and from the ſumm extract the ſquare- root, and out of which 
root ſubtract the earths ſemi· diameter, the remain is the diffe- 
rence deſired. His example is this. Admit the diftance BE 


DV... _ &® 
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ro. miles. The ſemi- diameter of the earth EB 5011 IJtali- 
an miles. But how the ſemi- diameter can be 5011 Tralian 
miles, I cannot imagine: for if the ſemi- diameter be 5011, the 
whole diameter muſt be 1co22, which multiplied by 22 gives 
220484: that divided by 7 gives 3 1498 the circumference, 
which divided by 360 deg, gives 87 + Italian miles to a de- 
e. 
* becauſe: an Italian mile is 1000 paſes, and an Em 
liſh mile 1056, ſay, As 1056, 1000: 87 4. 82. So that by this 
account there ſhould be 82 Engl; miles to a degree, which 
was never heard of, our common account is but 60. our mo« 
dern Artiſts hold 66, the moſt that ever was reckoned of is 
leſs then 69, but this is 13 more. | 
But ſuppoſe the ſemi-diameter to be, as he ſaith, 5011 * 
K 3 e 


78 ve FaithfallSuruieyeir; Chap. 24 


the diſtance 10 miles, each mile 1000-paſes, each paſe fiye 


foot; the ſquare of 10000 paſes, that is 10 miles, the diſtance 
is 100000000, and the ſemi- diameter in paſes is 501 1000 
the ſquare thereof is 25 1101, 2100, 0000, add both theſe 


ſquares together, they make j-- *- 251102210c0000 
R "BT. d N 
hence extract the ſquare · root, it is 5011009 2-2? 


If hence you ſubtract the ſemi- diameter in paſes 501 1co0, 


80 \ . 
there reſts 9 >; or 10 pales ferè, that is 50 foot, 


whereas Hopton hath 10 lines 4 , that is 45 inches,.ar.3 ſaot 
9 inches; ſo 40 miles diſtance requires 48 3 poles. Now whe. 
ther we reckon the ſemi-diameter 501 1 Italian miles, or 3436 
Engliſh miles, 60 miles to a degree, or 3780-Expiih miles, 
66 to a degree, that decides not the controvexſie, whether of 


- 


theſe either Henton or Dig gs is right, or either Of them both, 


. 


or neither of them both. 0 
Firſt for Hoptox1 cannot think him to be true; for that he 
ſheweth no reafon, nor demonſtration of it: and although 4 
+ inches may ſerye the firſt mile, yet I cannot think every mile 
is alike,” for this: water · level muſt of neceſſitie be ſuppoſed to 
be a right line drawn or running from the top of the earths 
__hemiſphear,there making an acute angle with the and 
running between the ſaid tangent and the earths Perimeter, 
ſuch as the tangent-line B G in the laſt diagram. Now there 
may be infinite ſuch lines ſuppoſed. between the ſaid tangent 
ind the earths circumference, and is there not as good reaſon 
for all; as for any, for one as for another; there muſtbe a 
termings ad quem given, as well as a terminu à quo. - 
Beſides all this, all theſe lines will be in the aire above the 
earth; but the water muſt not run above the earth ( that is 
Gods decree) but inthe earths Perimeter. | 
Therefore this difference of levels mult needs be a line fal- 
ling from the tangent-line, that runneth from the top of the 
earth to any diſtance deſired, which (according to Digs) is the 
exceſs of anHypotenuſal above the Radius, or earthsſemi-dia- 
meter, running from the centre of the earth to any diſtance of 
| miles, 
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miles, poles, paſes, or feet deſired , or it is the natural ſecant 
of the arch which it cutteth in meeting with any diſtance of 
the ſaid tangent aſſigned. — 

In the former diagram, let AB CD repreſent the upper he- 
miſphear of the earth, E the centre, E B or E D, or any of the 
pricked parallels falling on E D, conceive them all to be ſemi- 
od. diameters of the earth, B the top of the earth, B G the tan- 

gent line, B N a line in the aire between the tangent and the + 
ot, ¶ circumference of the earth: now for that it is impoſſible to 
dot ¶ make his example to appear to the eye out of the ſaid dia- 
be- ¶ gram, both by reaſon the ſaid ſecant falls ſo near the ſemi-dia- 
36 EmeterE B ; and that there is no apparent difference between 
les, ¶ che ſaid tangent and the earths Perimeter, let us ſuppoſe the 
of ¶ mi diameter of the earth both E Band B G, to be either of 
th, ¶ wem 100 miles, and let the diſtance B E be 40 miles, then the 
ſecant or e is E F, which for that it is longer by FO, 
then E B; therefore FO. is the difference of the leve found, as 
is before declare. | 

And although Digs neither doth ſer down the reaſon of his 
finding it aſter this manner, yet it is eaſily perceived of every 
one that hath any underſtanding in triangles: for it is but the 
n__ of he Hypoten uſe of 3 ht- line tri- 
a ing the two! ven, and it may alſo be wrought 
2 ig 

Sotne think-elſo- that the line FP is the difference of the 
kvels : but ſince the difference in 300 miles is almoſt inſenſi- 
ble between thoſe two, we will onely demonſtrate it to you, 
ind then let eyery man uſe his own diſcretion. 
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Let us ſuppoſe in this diagram AB F D the upper hemi. 
ſphear of the earth, whoſe ſemi - diameter EB is 3780 Exgliſ 
miles, 66 to a degree, to which is equal both BG, and FM, 
and ED: for E D is equal to EB, Element. 1. Defin. 15. and 
B Gand E D. Element. 1 Prop. 36. therefore it is equal to 
EB, Axiom. 1. Element. 1. and FM is equal to E B, Elin 
I. Def. 15. and BG, and ED Elem. 1. Prop. 36. therefore 
equal to EB, Axiom. 1: Elem. 1. and M Eis equal to FB, 
Elem. 1. Prop. 36. And becaule in the other example we could 
not diſtinguiſh one thing from another, becauſe of the near. 
neſs of things one to another: therefore we will take the di 
ſtance BF, which ſappoſe 1500 miles, which (to fave labour) 
we will keep ſtill in miles. Nr 

Firſt therefore, to find EO, E E, and O F, firſt E O is 00 
EB, Elem. 1. Def. 15. | 
for EF ſquare E B, 3780. it is 14288400, 
alſo ſquare B E, 1500, it makes 22990000. 
theſe added make 165 38400. 
whoſe ſquare root E F is Engliſh miles 4066 fl. 
Whence take E B, equal to EO. Elem. 1, Def. 15. 3780. 
reſteth OF, Exgliſt miles 1 
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| a peek Heptons tenent of four inches and 
an half ile here' is but — — 
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Then to finde B E F. 
As 3786 Comp. Ar. | SAO 
0 Radius: 3 5 l 
ſois 100 | 3717609. 


ro-tangent 21 d 39m. of BEF, 315055 
whos arch. is B O, whoſe natural tangent B T is 39694 pats, 
and i f to LP. Elem: 1, Prop. 36. which is fine of 
230d, 34m.) 1. for as. 3780 3, 57792 
-. 1 -.. £0 Rad. So 1500 13,176 
do S. 29d. 24. m. 5 9788755 
whoſe r is 66 degr. 36 m. and the fine thereof M P 
91775, and the verſed ſine thereof F 8 to LB 8225 
parts. 
And to — them into miles lay, 100000. 9225 : 3780. 
311 FP. whencetake o F 286 #,the difference is 243 4 * 


* 20 
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But hom can we 40 ſo ? ſince M.. Froſt ( then Mancipleof 


Cambridge, ſince Sword: bearer to the 
\irice that a Secretary to the Councel of Stare, 
| — for bfe, an excellent 


tici n, one that bro ught the water from the Spittle- 


Emmanuel, — tee to Ad Io et 3 rol told 
upon i time Jin 
an ket run down ſome four — 


ai brought four miles back again in a new cuti and when 
ey mer, che water it the old was but four inches above the 
water in the new. Now the queſtion is this, Dothy not tha 


ae ela mile ? Truly I chinkigordy: 
N DP — 
— withall 9 


Ns behaving 
the ſea, I ſee a a te wane may 


wy 0 being part o 


2 — _ ”_ = 
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run both ways as well as in the ſea, if not all four ways, as well 
as the four rivers in the garden of An. Ae by tb U r 
the meeting place was not ſome bowing o 

inches thick, why might not they have met os equal] 

Every one (1 ſuppoſe) will confeſs with me, that I being at 
B. the water will run to C, and to 0; and if v ou turn © upper- 
moſt, will it not run from Co Bas wel? are ne places up- 
permoſt but B, becauſe 1 am not there: certaiuly I am ſome 
wonderfull vertuous fellow: well, I will get thither, and then 
2745 run thither. If * diſlike this anſwer, let him give us a 

ter. 
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F your diftance be not above an Loo poles tber gen 
you may hang your Pandoron or 1 rr pap 


the neck, and then ſet up a Raf, or rather 
right, — remand you at che h 
ving a ſheet of paper . n, as 
pole off in the 

nb dandy fo 
piumb d it 


over ſide of 


ty, 
of 
p- 
0 
[0 
of 
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or 
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Ke 
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meaſune firſt the beighc of your ſights abote the ground, 


that will not cut you off alte 


e 
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| w he having placed paper, let him it ſtaff and 
all to you without ſtirring it, and then you 3 ta. ſoot 
rule, and a ſtick in your hand about ſour foot and an half 


frewin-che bottom of his ſtaff to the nether edge of the 
if both be alike, then choſe two places are level; if not, 
ſee which is moſt, and hom many inches there are odds if his 
be more then yours, then your ground is riſen more then bis, ſo 
many inches as the differenceis ; but if you are more then he, 
then you arclower, and then che water ul run, or- elſe nor. 
For it will never run hi naturally upward, ngleſs your for- 
mer falls do countervail your riſe. 

Having thus found the difference, you muſt in a note. book 
make two Tables, one for, che rifiogs, and another for the falls 
ac each fiation, with their ticles of rifing and falling over 
chem, and the number of inches me each ſtarion, and the num- 
ber of che ſtations on the leſt hand i and you may do well alſo 
to meaſure the diſtance with a chain, and ſet down on the 
right ſide che diſtance from rhe ſpring-head, and at each ſta- 
tion e ud hving lb done, you miſt 
caſt aß the Fables cachrby ir ſelf, che inches of the falls by 

und the aſcents by rhemſelves -chen ſubrradQ the 
leſſer total from tho greater, if the deſeents be moſt, it will 
run, fo chat there de no ſtarioninthe way tha is 72 _ 


which-if you ſuſpoct, caſt 
— — peel Tex U 80 if it — 


lp your tf by ging de 


_ he: and tice 
— 0mnng nlekyour Inſtrument be both very large, 


exact. 
eee maſt dan, char there is ae derwves 
you 


She; F althfull duroh r. Chapay) 
"being between the ſpring-head and him, and his þi 
— it and you: for now, if he be moſt, he is toweft, for 
always he that is me ſt is loweſt. / 61 fs let 
Now if yon will, _ may either your ſelf go on forward; 
and let your aſſiſtant ſtand; or rather your ſelf t 
if you remove not to prove, as I ſaid; and ſo you maytake two 
diftances at one ſtatian ; eſpecially, if you have two aſſiſtants 
and all yon three are in one direct line: fo if you keep your 
work in a ftreight. line} i two aſſiſtants ſtond in the water. 
way, if you ſtand iq the middle in a right -· line. if you ſee to 
one of them, you ſee to the other without ſtirring the Inſtiu⸗ 
ment any ways. bl 199 
Again, ſo far as you go in a direct line, if you have once 
ſet two marks leyel, you may eaſily by them ſet up a third and 
fourth as fax as it goeth in a ſtreight line, and when it turns 
then uſe your Inſtrument as afore. nen 313 ag 81 
Alſo it ſo falls out chat water is to be brought out of ſome 
pond or level water: if you bott holes in two boards like 
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how h r 
ſourth and as you go ima ſtreight line, and 
uſe the Inſtrument as afore. . RO u i; | 


and you would 
begin at the 
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bs — chen d wha 
end, 1 0 l 
8 lrg th mar f 
till you e three. or fon | 
linexhen ha badge Rio the the 3 
ends. ſtick 


ther, of equal 
I 


von ha 
n= epi 5 
— reg d May Agren Abet 
i md, yo 50 227 
e | Fa, * L 
. | Anke uſe geh v 
| cg becauſe of chef ger s of er 
the liner there is as little 9 + chat in. doubtful] jor cock 
caſes, as for one to ſhoot at wild-geele 4 ſurlong off with er 
liel, or pa date 0n obſeryation with a Quadrant of inches ar 

0 1 willtherefore here give the making of a moſt, ex- th, Book. 

© Iaftzutueot,) ſhon made, . engt os let 

2 piece o or 
and f$ woah der two 
che urs otic 


> 


1%; AD 17 NE. 2 
. * * 


h wide, and of lied 

| kikemiſ let ED and FD | 
teces of an inch 
"IrfinchTthick a piece; 7 
the other at D, and likewiſe the 
oF piecesof old keys, to ſcrew 


2 
| — | 


piece, anda foot long, and 
trackers ro be lapp'd one 0 over 
beam with ſcrew-pitis made 


88 2 8 
and an inch broad, with a age 
toward one fide of it, that 


it: this muſt be ſcrewed 
an inch of hea AC, 0 42 one 
ſcrew it to the beum "that the : 


ly perpendicular to he beam his oj muſt be bored cloſe 


to the bottom —— e * 
beam you may glew on a piece eighceen inches 

in the middle, of two inches broad and an be 
thicken it; becauſe juſt in the middle you muſt make an ah mn 
ſo big and ſo deep, that it ma bo ik greys rg 

three- foot ſtaff, or foot of the Pandoron, when it and 
the neck are took off; « you neft take hodd yaw boce no 
quite to the groove, and let it e 
bly. Alſo at either end i 
inches long, aud of the dehof the beam, wa 
on to the beam, and cut the baſes true and 
two thin ſights made after the manner of 
inches long, and nayl them on to the ends at AB 
that the ſight-hole of the one may look over * * 


of the other, and when yon will uſe it put it on the 
fe 8 h 


| wich water ; gp 
3 icular to the beam, t Tk 
Nr SED 
wood at both ends, that 


ö cloſe to the beam, and 5 | foto ab 
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withall, as too great for a ſmall of 
8 for * falls out, we 
dee Hite, i ten na; es, yex lbof i-wrll nor be oyer- 


ſibw' uny great 
— ſuper . re nin ne of ht 
Pune ry coke rac Hartford, that one man, havi 
piece of ground encompaſſed with the river, it n 
five e Den 


made ſtaree for. an acre of the ground 


one 
not 0 parta a 
and muddy into meadows orpaſtures- 
in — 4 \ either eter by & , dams, of town-dit- 
be them, high-ways, /Nireets fuchs, do both moiſten and 
fat wheras the- river water enen fo much: as: 


git hath i A 
uc ſummits ligauntur rupibus amnes, 
Declivemque trabunt limmm. --- 
And in another place, 
Et cum exnſtus 4 worientibus eſtuat herbis, 
Ec:e, ſmpercilio eliveſ tramiti undam 
Elicit, ilacadins raucum per Jeyia murmur 


Saræriet, ſcatbrlag ur rarentiq ar 
Aud doth not all che world know gn i toe Ki 
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he tel pern ch 
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place. But if you are riſen ſo, that the water will not follow 
you; then you ſhould have a ſpade for the nonce with a long 
crooked! handle crooking up like a fire · ſho vel, that there. 
with you may deepen your trench, and take out the moulds; 
and then go a little lower the next time, ſtill making the wa- 
ter to follow you as — go to the further · ſide of the ground: 
then according as the ground falls you may make & croſe. 
trench, one or more, in the middle, or at ends four of five 
pole downward, and at every four or five pole make trenches 
the ſame way you did at the firſt, till you have done: ſo that 
you ſhall need no water-level. for this work, unleſs perhaps 
you need it to try whether it will come ro the ground or no: 
If you are to bring it over ſame ditch or brook, where the 
water is lower then your water-way ; then muſt. you either 
mate a bridg oxer ĩt, or elſe ſhoot four boards, and nayl them 
together, and make a trough, which may lie both under the 
ditch, and through the mounds ofthe ditch, 


CHAP. XXVII. 
Of drayning of grounds. 


12 drayning e is often found to be as advan- 
1 tageous and table, not onely in arable; but alſo in 
low meadows, and wOeds, and bogs upon hills, as the flow- 
ing of them: if not fat more, by reaſon more grounds; for the 
moſt part, will be-drained, then flowed; both in lefs time and 
with leſs charg. _ 1H n obe Nai 
The Inſtruments for this work may be a plow, ſpades, ſco- 
pets, ſhovels, and bills, and orks. Tod mb | 
In ſome Pariſhes they have a; town. plow, that: will hold 
eight or nine yoke of oxen, }'and à couple of horſes aſore for 
boys to ride on to guide them, and / chree or four horſes 
with drivers on them, others to hold the 
while, another anothet while: booted up to the 
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cut it to pieces with their bills, and others throw it out with 
cheir forks; but-in plowed grounds wich ſpades, ſcopets and 
thovels- thus yearly, about &4//- Saints, do they ſerve their 
peaſe-ſtubble; barley-ſtubble; and low meadows; ally 


commons. But this plow” muſt have a piece of wood either 


ſcrewed or cotered to the right. ſide of the beam ſomewhat to- 
ward the fore · end of it, to make another coulter- hole; that 
in ſ ward ground you may put in another boulter, that may 
cut both ſides of the furrow . and let the ground: wriſt be five 
or ſix inches broad, and the bioad· wriſt be longer, and ſtand 
out broader then the ground wriſt by an handfull, to throw 
both earth, and turf a good way off. But, if you are in clay. 
ground, you may make a broader point then on ſtones or gra- 
vel;but howſoe ver let there be a whole pan and a finne· ſhare. 


Thus if you will make any new drain, ditch for quick- ſet- 


ting, brook, or river: firſt ſet up your mark at each nine or ten 
pole on both ſides for the riders to guide on the horſes, then 
plow once all over that breadth, and throw out the moulds, 
then ſet your horſes ſingle, and with any other lighter plow 
plow again and throw out, till you are deep enough: thus 
may you do more in an hour then in three days otherwiſe. 
Likewiſe, J have known divers high- ways, where one fur- 
long abutted upon them, and another run {ong-wiſe by 
the fide of it, where the way hath not been above a pole 
broad; that che plow continually carrying out moulds upon it 
hath ſo rayſed that-linſy-fide, that it hath been fo linſy that 
not a loaden cart hath gone on it in harveſt or hay time ſimoe 
the memory of man, yet the moſt neceſſary harveſt. way; this 
have l mended, and made level with mine own plow and mine 
9 hours, n quarter of a mile together; and 
the like have l done to Taiſea road. way in the middle by: 
plowing and chrowing up both ſides. Ft * bf! 1121: 
Alſo I have known one M*. Fie/d of Aſpley-bury in Shid- 
lington pariſh in Bedfordſdire; ho there with his plow made 
z'argimoat onely by plowing and throwing out the moulds, 
and1 aware for the —_— go in and out. 1 4 
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The ſame man alſo being at an eſpecial friends houſe in 
Hart fordſbire, his advice was requeſted about cleanſing of a 
brook, which was filled with ſtones driven daa the hill by 
land Aouds, neither could they dig it ch ſpades, nor ſrike 
ina mattock;: i if chey did; the water whuld fly in their faces, 
and the cold waterioverflowted the banks winter aud ſummer, 
aud ſpoited all about: he gets a ſtron ong plow with a nartow- 
poimed ſhare, and plows one hour in the fore-noon, and gets 
goodtore of labourers — ſhovels, and throws 
out Hat the plou lad raiſed, and then to-plow! another 
hour in the afterndon: and thus made quick without 
trouble or let. 
Another time the ſame man ſtocled up a wood; and havi 
2 ſtockt up the wood, che makes a plow; Whoſe neck — 
le were both one piece: wich this plow he plows: this 
1 and never digged at all, onely he had two following 
him with mattoc ks. that if the plow was hanged in the middle 
of a great root, that the horſe could not dam it, then they 
cut it in ſunder. L 
And laſtly, one exploit more was by a plow done by 
Mr. Taverncy of Hexteu in Hart fordſrire Eſquire, | ord of the 
Town. who {becanie their high - way to Lato market was up 
an extream ſteep hill for two or three furlongs ſpace, and of- 
ren-times hoth in froſt and rain ſo exceeding flippery an horſe 
wiv wr por na, eee ) gets a 
and the urs willing r dim company: 
ind fora) line, and to plowed furrow after 2 
allbne way. turning all the mould do vn the hill and ſo when 
they had plowed it broad enough once over; then they begin 
low'twe or three furrows of th s moulds cvrice over, and 
the ſide. deeper: thuedoinpycill abey bad made the 
higheſt ſide loweſt onely by plot; ſo that they can now 
draw five quarters of wheat more -ealily up that hill with 
three horſes, then up the other with five | 
And thus have we the way to dram ſuch grounds, wherein 
| you may have the help of the plow. It follows now to peak 
i, of 
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of thoſe that muſt be done either chiefly by the ſpade, or one- 
by the ſpade. Chiefly by the ſpade, called water-furrowing, 
that is, when you have new ſown any gramm whatſoever, then 
preſently water · furro it, either with plow. or ſpade, or both 

But if it fall out that in a floud the water goes not away fo 
faſt as it comes, though within two or three days aſter it will 
be clean gone; yet you are never the near, it hath done alrea- 
dy what hurt is can do, your grain is drown'd, and the fault is 
in the main drains, yet not in their depth, becauſe they will 
be dry within two or three days after, but in their breadtdz. 

Now, if this had been a new drain, you might have made 
it with the plow, as was ſaid before: or if you will deepen this 
old one with the plow, it may be you may; but to make it 
broader you cannot, if it be either very deep, or very nar- 
_ in the bottom: therefore you muft widen with the ſpade 
And for that where cattel go over ſuch drains, they com- 
monly tread in the earth, and ſtop up the water, therefore to 
prevent it, per. good oaken timber, hew two ſides! of each 
piece, which lat it be eleven or twelve inches Diameter, ſlit 
theſe in the middle, let them be two or three foot longer then 
the breadth of the ditch, lay them edge to edge, the ſawn fide 
upward, nayl ledges on the out- ſides, and lay gravel or earth 
on the top, and ſtopup with buſhes, or ditch up, or both, the 


old going over. | 
For bogs and quagmires. 
Theſe for the moſt part come of ſpewing ſprings that are in 
a vein moſt comet of gravel, near the ſuperficies of the 
ground, and drawniſtill more upward by the heat of the Sun, 
or elſe in ſuch: places as form ave been all water, as the 
Fenns ſometime have been, and ſo growing of weeds at firſt, 
they rotting have turned to earth, and the crop thereof every 
year turning to earth, in proceſs of time ſwells and grows up 
to a great height: as is manifeſt by divers rivers formerly; navi- 
gable, now quite grown up. I have ſeen in Maldon · moor the 
| M 2 roots 
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roots of two willow-trees in the bottom of a drain, about a 
yard deep in mooriſh. ground, within three pole of the firm 
ground, where one might ſee the ſtroke of the axe that felled - 
chem to this day: this ground about was excellent good turf, 
and on a ſudden perfect ſound; and fo all along for twenty 
miles long, and in ſome places 30, 40, 50, 60 pole wide, it is 
good turf-ground: which makes me judge all was a navigable 
river in times paſt;as alſo the Towns names bordering upon it, 
as T emsford-1ſlands, Seaford, Fleet-haven, and Fleetwick, Se- 
condly, one William ,Quaze of Maldon, who yet is or late- 
ly was living, plowed up an anchor ina field called Wick. 
bam · field, adjoyning to the river. Thirdly, there is evident 
mention of a very ſtrong Caſtle, at a place called Bedlom, ſitu- 
ate upon a firm rock of hard red ſtone hard by this moor-ſide, 
and nowit groweth daily more ſolid by draining, and 1 per. 
ſwade my ſelf will ere long come to be firm : yet Ido 
fully perſwade my ſelf it will ſcarce be ſo profitable then to the 
owner, as now it is. I remember before cutting of turves was 
known, a man might have bought in zeſtoning-moore in Bed- 
foraſtire an acre of meadow the free ſtate for ten ſhillings: 
nay it was ſo bad, that ſcarce any man knew his own, they ſo 
little regarded it; yet ſince they have made fourty' pounds of 
an acre, and yet have their ground ſtill, which in 30 or 40 
years they make as much more, Now if your bogs be ſo ten- 
der, that one cannot go onthem, then at the upper part where 
it firſt riſeth make a large & deep ditch, ſo deep that it may be 
lower and deeper then the ſptings by a foot or two. This con- 

ſo, that no water may in the ditch, ſo that the water 
of the ſprings may ſo be cut off; making a ditch , though not 
fo big, round about: and when it hath drained thus a while 
that you can go upon it, then dig drains with ' turf-ſpades 
aſcue up the hill, as deep as you can, and ſome twenty foot 
aſunder. And thus ( in ſhort ſpace) you may have either 
good turf. ground, or hop ground, or Orchard, or paſture at 
your pleaſure. | 


CHAD. 
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we r par ies SHELL: {77 ad; 
To chaſe a dirth, whether it be full of flaggs, or mud, 
mu 112 > and nit empry one the water. 81 F3 
IF it be full of weeds, get à drag or dung:rake with three 
teeth, and drag but the weeds: likewiſe for the mud get a 
mud - pan, which is made of the back of an armour, make a 
ſocket, and ſlit the little end forked, and flat it, and ſpread it 
four or fix'inches, and tivet it on the plate; then rivet another 
round piece, both cloſe by the ſocket, and alſo into the bottom 
of the plate to ſtrengthen the forks, ſerting it coming toward 
you as your drag rake doth. Then, if there be much mud, draw 
out ſome of it firſt all along the ditch, and when that is hard, 
fo that you can go upon it, then draw out more. Thus may 
you £0 to it whe you will; and leave when you will, without 
drefling'you; or damming the water. And chus one man will 
draw out as much in an hour, as three men will throw out 
with ſcopetss. | | 


e 270! HAP. XXIX e 
oft lranſinga Pond ſix or ſeven pole broad being grown over 

with a coat of weeds, that it will near bear one, 
. without abating the water. 


KF Ou ſhall: for this parpoſe get a boat and a haling - line, 
J good ſtore of draps, — bf both ſorry; ſuck 
as they cut mows or hay:ſtacks with, both like fiches, and 
ſtabs , alſo wheel barrows';' and half-inch boards of fix or 
ſeven foot long apiece. If this coat of weeds be very ſoft; you 
were beſt to nayl two boards together, with ledges like a 
door: but if it be any thing hard, let them go ſingle. Then 
begin with your crones or drags, and cleanſe the out · ſides 
with them firſt as far as you can reach, and = — 
carry it away out of your way: then take your boat and ſpret, 
and for — — a Brewers cooler, and let two 


folk go into it, and row your ſelves: tothecruſt, and laying 
a your 
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your boards on it, and you ſtanding on them, cut with your 
ſithe pieces as long and broad as the board, then take up that 
board as you ſtand on the other, and remove it 1 it, 
then take you the crones that ſtand on thebank, and having 
faſtened your haling · line both to the, crone and to 
ſtale of it, by knitting a knot at the handle-end; let them 
the bank draw out thoſe pieces: which that they may do the 
more eaſily, they may level a place about an handful above the 
water, and pull chem thither, and then cut them ſmaller with 
cheir ſtabs, and then draw them ub: 
Now then having thus gone round, and cleared. it from the 
ſides round about, pitch all your crones into one {ide of the 
core or cruſt, and ttie if you can draw it to the banł- ſide (for 
theſe kind of cores never grow to the hottom eſpecially if the 
water be deep) which ifyourſo dr w ir, aben my you fand 
ing on the bank finiſh. all with your cronęs . But if you cannot 
move it, then with your ſithe-knife,, and help of your dores 
and boards, you may ſlit it all along, either in the midſt, or as 
much as you think you can move at once. But now becauſe 
you muſt move your boards and dores end- long, (which is 
harder to do then ſide- ways) your beſt way is to baye a hook 
at the end of your haling-line, and make a mortes at one end 
or both of each board, and thus put the hook in the mortes 
of the hinder door, and raifing it a little at the end with a cou- 
ple of chiſils, or ſuch like, draw it till it is entered upon the 
neatherdore, then having a beard lie by the fide of it, ſtay 
your ſeif on it, till the be. drawn along upon the other, 
and. lie r divide and draw piece af. 


CHAP, Xxx 
' Of theanfng of water. 


8 | Ometime you are to bring water to an houſe, but you have 
but ſnchrascomes from noyſome places: now to-puri- 
ſie ſuch water, if you mae a trench of a ſobt and an half deep 
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and three or four pole long (che longer the better) and fill it 
_ deep with, hurlock or chunch cut in pieces, as it were for 
kill, chen fl it an handful digher with pebles, then 
Alb res with — earth; it will ſo purifie it, that it will 
be fit for brewing,or the pot or laundte ſſing, or any thing eſſe: 
if you cannot get hurſock, content your felt with pebles, Alſo 
it greatly mendeth water in a pumpe or well, firſt to clenſe 
= 2 mud, and then * in clanch 12 it. Tal- will — 
the wares very if you would lay c of hutſock 
0 as the water riſeth in yout well, in the ſame form that 
they uſe to lay their brieks: ſo will the water cleanſe it ſelf by 
rn en en clunch. 
7 1 rt [i 


CH: p. XN 
of feh- an houſe on . 


1 Inſtrumerirs for this purpaſe ( not to ſpeak of the was 
rer-(quirt, which: will throw a whole hogs- head of water 
_ 2 2 — ones If are ſcarce to be 
ve in 1 ities) ate cs, 
mawkins, pile. ſtu ves. forks.) — 2 
ſcopets, pails, dit. and the maretials, — —— 
a; wood · aſh es, ſand hiorſe · dung duſt, dirt, and inextre- 
Armſt. grain it ſt f. dna w you will think it ſravge 
chat vould man ene atid ſpits, duſt, ſand; and aſhes; 
bot l ſpeak on oſten 2 — font men, that kriow 
how to uſe theſe things will ſooner quench a fire, then co, 
chat go to worte vx cia ladders and buckets to ſtrip houſes, and 
hooks to pull hem do uni 1r'sa miſery» to ſpeak it wben the 
rade maititude ate once come togetliet every man vill þ 0 his 
— If ic de a divdliog- will buly 
to carry but brats; pewter; but their chief aim is at the on- 
cheſt;whileſt others Wait to take u of them aad catrie it away: 
others perhaps, of more honeſty, bur leſs wit, will be ripping 
the houſe and ſd let the: fire: have the mdr air to burn the 


note viotencly lac, whereas theyahigk thereby to fave e, 
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houſes that are near to it, they uſe (for the moſt part) the 
onely way to fire them: for the 5 — flame is, the 
more is the danger, and the farther the ſparks of fire will flie. 


And now, if you will vouchſafe the reading, whicli is no great 
labour for you, I ſhall endeavour (God willing) to give you 
ſuch directions, whereby you may with leaſt loſs, leaſt help, 
and moſt ſpeedily quench any fire, whereſoever it begins, or 
53687, 01 4" 13 WER SUE 4; 


howſoever it comes. 201 e 
I be firſt rule is this. If it be in houſe or chimney; do not 
by any means open any ventito let ir out, eſpecially upwards; 
but rather ſtop all the holes you finde. If the ſoot of à brick 
or ſtone-chimney be on fire, diſcharge a piſtoll twice or thrice 
upon it; ſo ſoot and fire and all falls together. If it be a 
wooden - chimney, and that all che timber, both ground : ſells, 
ſtuds, mantle tree, beams, and all are on fire at once; then firſt 
with your pike-ſtaff, fork, or ſpit, rub down all the coal, then 
throw on water, and then aſhes, and all is done. And thus did 
Ly ſelf, all alone, quench a fire at jyeſtoning in Bedfordſhire, 
where coming that way ateidentally; — woman 
coming out of a yard wringing het hands and crying, I asked 
her the reaſon, but ſhe gave me no asſwer; (whether it were 
for that I was a ſtranger to her, or whether for grief ſhe could 
not ſpeak, I know not:) but away ſhe tuns as: faſt as ſhe could. 
I fearing ſome ſuch matter 'raniinto the yard; but finding: the 
door lockt, and hearing withall a fluttering of fire, I took up 

an hogs· trough which lay there, and xan agaiaſt the door; and 
broke it open, and went in; where I found a buck of clothes 
ſtanding on a tre ſole, and a many turves under it almoſt 
burnt out; yet the buck had no hurt, hut they had fired the 
end · groundſels, ſtuds, and all the timber of the chimney. L ha- 
ving been at the Fullers earth · pit, not far from Oburn, tot ſur- 
vey them, had the foot of my plain- Table in my hand, where- 
wich I rubbed down all the coals, and then took the buck- 
cloth by all che four corners, and threw up the aſhes into the 
chimney, and finding acpail, I ran and fetchit turf. aſhes and 
water together, and :quenched all quite in a quarter of an 


hour. 


Chap.31. neden 97 
hour. All this while not one body came; ſo I was going 


thence, and as I was going out at the gate, there came near 
half a ſcore, which ſhe brought opt of f the field from bayings 
with theſe 1 went back again, fearing leſt they ſhould do hurt, 
ſo preſently ſome of them get ladders, and-to pulling off the 
thatch; but I prevailed with them with much ado to let it a- 
lone, and willed them by all means to keep it into the chimney: 
if they found any holes chat it could come out at, to ſtop them 
up with dirt or RO dung, and throw dirt or cow. dung on 
the thatch if they would, and if they ſaw any more fire in the 
chimney, to cover it with a wet blanket. 

If it be within a dwelling-houſe, on any ground-ſels, or 
ſtuds, it is eaſily quenched, doing as afore. 

If it be between parget and: loft-boards, whereſoever it 
breaks forth, lay on wet woollen- cloths, hair cloths, cow-dung. 
or hotſ. dung, with water, afhes, or ſand. 

If it be on the inſide of an houſe either thatched or tiled, 
between the parget and the roof, cover the out · ſide with wet 
jeg hair-clorhs, &c. that neither the flame get out, nor 

get in. And on the inſide be ſure there be no vent in the 
t, but ſtop it with cow- dung, &. 

5 it be on the out · ſide of a roof, cover it with wet wool- 
ſen; or on the 2 of a mow: and throw no water, but aſhes, 
ſand, horſ- dung, 8&c 

If it be on c infide of the roof of a thatcht houſe, cover 
the out · ſide with wet cloths as afore. If there be no parger, 
your onely Inſtrument is a ſcovel, or mawkin, or mop often 
wetted, and with them ſweep down the fire. And thus | and a 
72 with a gs eek in mault inſtead of, aſhes, did at 

thatcht : houſe adjoyning to another in the 

d n the 

if de, eavs, yet being new thatch and hard, it 
gene the roof. and broke not out, till it came at che 
where were on the out ſide as many people as could 


| add with water, that no ſooner could a 
bg re e e N they ſaluted it 


with 
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with a bucket of water; but for all that," fo ſoon | as ; the fire 
258 out a the eavs, . had bad 1555 New two 
aged it.) they thuſts#! dn nts wa 0 70, ot 
elſe have e throbgths 97 1555 55 
If ir begin tkewilevypd Wp bt ex copyet it wich od. 
verlets, blankets, hair-cloths, &c; and throw on aſhes. If it 
be on the fide of « mot, hang werhair-cloths, or ” moollen- 
. cloths before it, and cover it at the top, that no fla get c out, 
holding the fore. ſidecloths as cloſe Wy e yoy cat 
Thus have” we-ſhewed the ways, bqw 1 quench fe in 
houſe, where or howſcever it fall beßinm, without pulli 
down. Now to prevent fire coming from another houſe, co- 
ver it with hair-cloths; coverlets &c: and throw on them Wa- 
ter d "aſhes, dirt, dung, &c.” Aſt if an houſe be pulled down, 
by-no means let it ſie there; but, be it what" it will, 5 or 
grain; hay, or ſtraw; quenchi' it roughly, and get carts And 
away wit it into the field, and there ſpread it. I ſaw one at 
Burton ini Bedfordſhire at one Francis Wodward's, „ who had 
his bara burnt down, en. it kindle apa m the arts before 
chey got u furlong from home. And f Have heard my, Farther 
ſpeak of it often, that there was a Patſonage* barn, th inn 
corn in it; burnt don at Le whe 
born andthey did not carry ft away,but watched it 9 05 
ly but for eight nights together ſtill abont ne it broke 
out again, that t ere forte to r e belt, and to carry 
all away at ſt; when oe Ag do hs with arching. 
dag that doubt of je efficacie bf theſe things, Ideſire 
him to conſider of theſe fi .- things. 
__ He ſeeth dayly, that an extibguither puts out a can- 
nent a candle puts out it fe a br ug the flame down- 
tken a blanket on a chi brany oy whore ol wich 


more. 


Secondly, If any doubt the blatiket will burn; it may be ſo, 
if it dave holer in ft but t I ſtop! "with 0 
on horſe- dung, or dirt. rb 
roneluſion: Ter him uke a wool 
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either of wand; ſea : coal, of turf; (which of all other is hard- 
eſt to be extinguiſhed, and therefore we uſe to take a piece 
of turf and wet it, and rake it up in the aſhes to keep fire, yet) 
let him wrap this coal in his clothꝭ or lay it on the hearth, 
2 1 it cloſe that no air can get in, and your coal quick- 
ly diet 

Thirdly, Ask amy fouldier, and he will tell you, that the 
beſt way to put out his match is to put it into the mouch of 
his piece with the coal down · ward. 

Fourthly, You may eaſily. — of duſt, ſand; Bock 
dung, or ach: like, it ever you. ſaw an hearth of char-coal 
burnt, and quenched. 
Fifchly: If a, mow ſhould. be covered at the top, and not 
at the end, yon will ſay it will burm underneathi like an oven 
I an{wer, put a — ſheaf into an oven at once, let it 
be at full fire; Rop up he wee, and NANA ze fire goeth 


out. 
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d heat a great pin, and thruſt it into the great end 
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ſwers the whole buſineſs, that the fire will go no otherways, 
ſave upward to his own element. ' "? 


CHAP. XXXIIL | 
Of laying down of ground for paſture. 


F all ground the beſt to lay for ſwardis the black-mould, 
o ſtrong clay. And although the black-monld be excel- 
lent boch for Wheat, Barley, and Beanes; yet in the low le- 
vel ground it is infinitely more commodious for paſture in ſum- 
mer; that the three years crop of graſs without any charge at 
all is more worth then your two crops of grain with all your 
two years-ſeed, your dung, and carriage, and five or ſix 
plowings , harrowings, rowlings, and weedings. But you 
will (ay, ground is dong in / and 1 am but a Tenant, 
and have but a ſhort time in my leaſe; when I have made it fit 
for another, my Land-lord will turn me out, or make me pay 
more rent. This, Iconfefs, is ſomething, and in ſome caſes 
may ſerve for an anſwers but yet upon this condition thy 
Land- lord will renew thy leaſe for one and twenty years, (if 
he be wiſe) and then you are well enough: for whereas you 
ſay it it long in graſſing, that is remedied with one years 
charge of arable; for if thou firſt-plow it, and lay it flat, and 
with as few furrows as may be, about November, and then 
it, then plow it again, about the beginning of March, 
a ag it * rt fili 2 then ſow it with 
hay- duſt, or duſt, which every keeper, if they are 
ſpoken to about Michatimas before, will (for a unde) love 
for you on purpoſe. If you hatrow in this, you ſhall have a 
crop of graſe at Mid. ſummer, will be worth 3 & or 40 ſhit 
an acre, and ſtill be better and better. But by all means plo 
in your dung. I have laid ſome in that manner, ond ſome 1 
have dung d above ground three times, yet this will not be 
n to the other; yet but a farrow'of a plow between, 
and both laid down 30 years ago | | 
Aud by no means lay down any ground, thatis worn on 
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of heart; for by that means if ever thou get good prafs of it 
in 40 years, lle never be truſted, unleſs thou dung it extraor. 
dinarily; and yet it will not do. Rather this do; if it be inclo- 
ſure, take nothing but the mowing crop for divers years toge- 
ther, and ſo doing that crop will be more worth then two 
whole years crops taken as ordinarily. I ſpeak all this of mine 
own experience upon my own grounds. 

But / have often heard of, and in part ſeen another ſort of 
ſpeedy graſſing, which is this. They ſow their ground with ſeed 
of claver-graſs, a very ſmall quantitie on an acre, and in ſome 
places they mow it twice in a year, yet never ſow it but once. 
Whether any ang it or not, I cannot juſtly tell: I think not. 
Thus I have ſeen at 2 three miles from Cambridge, 
theyſave their common fallow fields till Midſummer; and then 
have an exceeding crop of claver, and then fallow. But whe- 
ther they ſow for each crop, or whether it be of the nature 
of Muftard-ſeed, that need never be ſown but once, though 
the ground hath lien ſward 40 years before, I know not. 

But you will. ſay, yours perhaps is common field, if you 
ſhould lay it ſward, you ſhould: lay it for other folks. And 
what of thatꝰ If you have more benefit that way, then you had 
before, never grudge at it, though others take a part. 2, Thou 
ſhalt take part wich others of it, as they do with thee. 
And in moſt places one acre of ſward hath as good right of 
common as three, or in ſome places five acres of able hath. 
3j, There is no doubt but others ſeeing thy good and ſpeedy 
fucceſs will ſoon ſecond thee, and then thou ſhalt have as 
good benefit of his, as he bath of thine. © 

Ob. But if every one ſhould lay ſward.that would, how 
ſhall we do for bread? I anſwer, I do not ſay I would have 
every one that liſt ſhould lay down for ſward; but this I ſay, 
I would have all ground turm d to the moſt ady -firſt of 
the Common: wealth, then of the owner: I would not ha ve 
ſuch d, as will bear two or three load of as good hay as 
ever beaſt eat, turm d to arable, when the next acre to it be- 
ing fown ſome yearsharh ſcarce the ſeed again.Where 
07 3 an 
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an ordinarie acre of paſture is worth 50 ſhillings per annum, 


and the beſt arable not above 8 ſhillings, for as for an acre of 


ſward, though it be worth but 20 ſhillings to the owner, yet to 
the Common · wealth i is worth 30 ſhillings the after-peſture, 
where it is reckoned ata third part of the rent with us ac 
Cambridge far more: and that is not loft, it doth not vaniſh 
into air;and though the Maſter get it not, the Common-wealth 
doth: and how would Luton and Hitching do for hay, were it 
not for Harlington, Pullox-hill; Gravenharſt., Ot how would 
{ambridge do, were it not for the Fenns? Yea, I have known 
that hay hath been carried out of Bedfordfaire to London, 
thirty five miles. And I am ſure, that it is an eaſier matter to 
drive fat cattel an hundred miles, then to carry corn fourty by 
land. Neither would I have ¶ hiliern. ground turned to pa- 
ſture, becauſe there an acre of arable. is more worth then an 
acre of paſture. Vet certainly it plainly appears by this, that 
generally there is more want of paſture in England then of 
arable ; for that we have daily fat cattel brought out of Ire- 
land and Scotland, but never any go out; but where grain 
comes in once, it goes out ten times. ee! 


CHAP.- XXX1V. 
Of the choiſe of a rich ground. 


Or a generall fat ſoil, and ſuch as is good for all things, or 
F at leaſt moſtthings, both graſs and grain, ( farindeed no 
ground is fit for all things, Non onmis fert omniatellns) the 
black ground of a good deep ſtaple, wich a mixture of gra- 
vel or ſand, is not unworthily commended of the Poet, L:4.3. 
Georgic- a body 70 b. W 1.5 

Pingsis item que fit tellus hoc dmiqut n 97:3. ine; 

Diſcimme; hand ung nam manbn; jattata fatiſait, 

Sed picis in morem ad digites lenteſeit habendoʒ 
Hamida majores herbas ality ip/aque juſto: „bang . 

Letior: ah, aimiam nt fit mihi fertilu ill, 112 2 

Nen ſe prevalides primn oftemet drin % 
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For this we commend Ailes- bu 
And ſome extoll as highly acth chae i is of a reddiſh colour; 
as 8 about 7 in — — — (ſome report) 
no manner 0 manlriug E K of man. 
— ſome ſuch black ground in Pullyx- hill — but 
Iknow no ſuch red. Virgil alſo ſait h. That if you dig a deep 
hole in the ground, and fill it up again, if you cannot tread in 
che earth again, then it is rich arable ground, 2. Georgyc. 
kt. -=-altdque jubebrs 4 1 
15 ſolide 8 An omnemque repone nr 
Rurſus humum: & praibus ſummas æ quabis arenas. 
Si deerunt; rarum pecorigne, & vitibus almis 
Aptiu, aber trie ſn in ſua poſſe negabunt 
Ire lica, & ſcrobihts ſuperabit terra repletis 
Spiſſus ager: glebas cunttantts, crafſaque rerge 
E xpetta, & valillis terram proſcinde j Juvencis. 
Alſo a ſweet ſmell after the firſt rain, or a drought, or after 
new plowing, is a token of a rich ſoil. Alſo where thiſtles, 
— or other weeds grow rank. Alſo. where trees grow 
long and upright. Alſo where fruit, eſpecially pears, are more 
„ then in other cest-for'if a young pear-tree 
en — pears in 4 good groun you remove it into 
bad ground, you will think the — to be of the ſame 
inde yee.ull grounds are not. alike for all things: 
Na omnis fert onnia trilus. 
And for the moſtpart, thoſe grounds that are moſt harms 
above, are richeſt; within, as ſtone · pits, fullers-earth , lead, 
coal, tin, ſilyer and gold mines. 
dome are fitter for wood, then either for corn or 
grass. ſeen a ground in Hartford. Hiro, that hath been 
laid two yeart, where were grown naturally black and rank 
allo ws all over the ground in tuſſocks; ſome fix, ſome ſeven 
foot high, ſo that che crop of wood was more Are ren the 
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CHAP. XXXV. 
Of inriching lean ground. 120 
— grounds are either inriched with reſt, or with dung- 
ing. As for paſture, if you neither eat nor mow it two ot 
three years, or onely mow it once a year; or if you will eat it, 
by no means eat it too low, and you will greatly thereby both 
better the ground, and get a ſpeedier increaſe of the crop, for 
after it once covers the ground, ic grows more in a then 
in ſix weeks before, by reaſon it keeps the ground both hot 
and moiſt, yet not ſo hot as to be ſcorched with the Sun: 
therefore be ſure to ſpare ſuch barren grounds by ( andle-maſ[s 
at the furtheſt. As for lean arable , though common-field 
ground, it is a common thing in divers places, where they have 
a great deal of lean land that lies far from any Town, to let 
ſome thereof lie lea fix or ſeven years; and the longer it lies, 
the more heart it gets. | 
As for dunging, the benefit of horſ-dung and cow-dung is 
every where known in part, yet not to all alike, ſome will not 
lay it on their land till it is rotten, but will carry it out of their 
yards, and lay it on dung-hills in the field, either at the ſands 
end, or ſome place gar to it, th h the land be not then 
ſown: whereby they make a double labour, and loſe a double 
benefit of their dung, which they may eaſily finde by this, 
that a great part of the ſtrength of it goes into the ground it 
lies upon, as appeareth in this, for if they lay it in ſmall heaps 
on the land where it ſhould be ſpread, if it lieth long unſpread, 
let them ſpread it as clean as can, yet thoſe — will 
be ranker corn then the reſt. A ſecond t which they loſe 
is the ſtiving (upward, which in dry weather ſhould be the 
onely nouriſhment to the corn. If you pleaſe to try two acres 
of like land lying together, and carry out twenty loads of 
horſ-dung about AMid-ſammer, that is new-made, as uch you 
may have at an Inn, and lay that on a heap in the field by it 
till February or March, and then fetch twenty loads more 
of the like, lay theſe twenty on one of the acres, and the heap 
on 
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on the other, but let your loads from the Inn be alike, and 
then tell me which acre is the beſt barley. But 1 you 


finde but little difference in the barley-crop, you ſhall finde a 
vaſt difference in the peaſ-crop. And if you will ſow them 
three years together, there will be no ſmall odds; for the 
ſtiving of the dung will be over in two or three years. And 
this alſo will appear, if you take a load of ſtraw, and lay it in 
ſome Orchard, where no cattel come, upon planks, boards, or 
ſtones, and ſpread it ſo that the rain may get into it, and turn 
it three or four times in a year, and by three years end you will 
hardly have a quarter of a load of dung left, and that which 
is left will be turned to earth alſo: yer I deny not but that earth 
ws > better then ordinary. 


o ſtreet· earth, eſpecially in Market-towns, where goes tie- 
ſtore of ſinks from ſtables, kitchens, dairy- houſes, but eſpecial- en ti 


ly ciſterns for malting. I have known them that have got up 
all the piſs they could get in a Market town, and carried it to 
their land in a tun, and there ſtrewed with good ſucceſs. But 
if they, that have ſuch convenience for carriage, would but 
make triall of the water of the fink of a Cheeſ-preſs, or of 


ciſtern· water, I doubt not but in ſhort time there would be 
little of it loſt. 


And we ſee now how much ſoot is ſet by, which within Soc. 


theſe = . men would not ſuffer to be thrown upon the 
dung- hill. but into the midſt of the ſtreet. 

And although, by Moſes Law, ſome great offenders were g,.. 
to have their land ſown with ſalt; and likewiſe in f ger ix. 
45. eAbimelech, when he took Sichem, deſtroyed it, and 
ſowed it with ſalt, the reaſon was, that it ſhould never bear 
graſs nor grain. And indeed it is an eaſie matter, either with 
ſoot, ſalt, pigeon-dung, or pifs, to over-dung and ſpoil all. 
I have known ſome carry out pigeon-dung in ſacks in May, 
and lay a ſack-full on a heap upon the corn: but they could not 
gather it up ſo clean, but they kiJl'd all the corn as far as the 


I have ſown pigeon-dung_ in an extream hot and dry year Pigeoe- 
| 0 


upon dung. 
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upon barley, on an hot and dry land, when at harveſt the bar. 
ley bath ſcarce pecked out of the hoſe, yet it hath been the 
beſt in the furlong. Again, I have in a wet year ſown Pigeon- 
dung on ſand, when my crop hath been more worth then the 
fee · ſimple, or value of the ground. 
Folding Land that is folded a little before, or preſently after the 
* land. ſowing , doth far better then otherwiſe . But herein many 
men wrong themſelves in ſurfeiting theirſheep in Summer. time, 
when their fold goes on 3 on roods or half acres, 
in laying them ſo thick, that — heat one another; 
thinking that if they have as many hurdles as they had before, 


ſpoken of before in the fr/# (haprer; where allo I have ſhew- 
ed the diſproportion, and therefore to it 1 refer you. Yet be- 
fore I leave this, I muſt add further, that I ſee no reaſon why 
other countreys may not fold in Winter as well, or rather, then 
Oxfordſhire, or B uckinghemfaire : nay, far rather, either upon 
{ward or arable, eſpecially Hart ford/bive, or CHiddleſex, if 
they will do as they do, that is, winde their hurdles on two 
ſides with broom, and remove their hay-rack and cratches 
with their folds. Hartfordſbire hath far dner laire, their ſheep 
more hardy and ſound, and never rotting, more hedges to 
ſhelter them, and infinitely dearer. And if they broom 
their hurdles to keep them warm, then why not to keep them 
warm by keeping them together > I never knew ſheep take 
hurt by lying warm in Winter. If you will not fold your ara- 
ble, yet told your ſward; if not your ſward remote from the 
yet at leſt your hedg-rows. It is the office of a land- 
meter, to give the quantity or menſuration ; but the office of 

a Surveyour, to acquint you with all means of melioration. 
Rez: 5d Now we are come to and horn - ſnavings. It is almoſt 
Nan. iacredible the odds of an acre of the beſt barley in Hirehing- 
Hains. pariſh fifty years ago, and twenty years ago, and all by bnying 
rags and horn · ſha vings at Landon, 3 up malt, and bring- 
ing them down all the year long. As for their rags, they carry 
ibem to the land. and lay them on heaps he dung-heaps, but 


not 


that then they lie as thin as they did before ; but this ] have 
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not ſo big; then chop them in pieces on a ſtick with a hand- 


bill, and then od ra them in, and theſe and horn-ſhayi 


dare a long-while, and have ſo mended their foil thereby, that 


whereas about fifty years ago, an acre of their barley was 


not above three pounds ten, or four pounds the beſt; now 
about twenty years ago, I was requeſted to meaſure two acres 
of barley in a field called X5»gs-field in Hitching-pariſh that 
the very crop of them was fold for nine pounds an acre by 
the Starute- pole. | 
Malc-duſt alſo is little inferiour to Pigeon-dung. Alſo lime, 
five or ſix quarters to an acre. Aſhes of all ſorts. Chalk for 
all red grounds, both arable and ſward. Scowring of old 
ditches, good for all white grounds and clay. Alſo marl of 
ponds, where finks of yards run into them; but in a ſpring or 
running water, though the mud look never ſo black, there is 
no heart in it, except _ by land-flouds, becauſe there is 
no ſalt in it; for ſalt is the ſtrength of all dung: therefore let 
it alone, unleſs my on 2 _ grougd, for mixing of earths; 
forif you lay an hu on an hungry dunch, & con- 
tra, 42 fertilize wo. & 4 
Alſo any ſw ard plowed up, and thrown on the land, or laid 
on heaps till it be rotten : or making _—_— and layi 
ſtratum ſuper ſtrat um, a laying of ſtreet d a laying o 
theſe turves, laying + ana, till they be rotten, makes an 


The burning of hawm u 


years. 
pon the ground, commonly called 
Devonſtiring ( becauſe much uſed in Devonſbire) is not un- 
worthily a little ext olled of the Poet: Georgi. lib. 1. 
Sepe etiam ſterilis incendere it agros, 
Arque levem ftipulam crepitantibus urere flammig: 
Sive ind} cocultas wires, & pabuls terra 
Pinguis concipiunt: five illis omne per i guem 
E x TE vitink, — exſudat . ba mor: 
Jes plares calor ille via, & cara relaxat 
Spirementa, nouaus ueniat qua ſuccus in herbas: 
Sex durut mag, & venas r hiantes, 
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N? tennes pluvie, rapidive er Solis 

Acrior, aut Boree penetrabile frigns adurat. 

To this give me leave to add a little of mine own experi- 
ence. About the year 1603, was ſuch a froſt, without ſnow, 
that it killed all our wheat: one Mr. How of North» Myms 
had but two buſhels growing of thirty acres ſown. I ſowed 
moſt part of mine again with barley in March, onely I had one 
head-land that looked moſt gloriouſly, covered green all 
over, as thick as graſs in a meadow. I thought this might do 
well enough, I let it alone till mid- Ay, then ] began to mis- 

truſt by the blade, that all were but wild-oats. 1 digged up a 
turf as broad as my hand, wherein I found two wheat-corns, 
but 200 wild-oats, grown to that height all of one depth per- 
fectly upright, as thick as they could ſtand one by 20m 

juſt as letters are ſet in a frame to prim a book. How they 
ſhould come there at all, the Lord knows, much more in that 
manner. Well then, 1 ſaw there was no hope of a crop of 
wheat, and thought it roo late to ſow barley, neither bad [ 
any left, ſave a little tary-bead-corn,that | took & ſteep d it a 
day and a night in water of an horſ- dunghill. I ſowed all that 
bead- land; but one quarter of it, which had been troden 
with horſes turning upon it in wet weather after it was ſown. 
This harley, when harveſt came, was the firſt I had ripe, clean 
without tares, or any other ſoil, as thick as it could ſtand, and 
every way the beſt that ever 1 had growing: but the wheat 
not worth the reaping; wherefore I let it ſtand till harveſt was 
home; but had 1 mowed it green, it had been the beſt horſ- 
meat of all other, as afterward I found in wild-oats and 
beans. When harveſt was home, on a fair day, the winde ſit- 
ting right, 1 ſet fire on it: but he that had ſeen that fire, and 
heard the noiſe, and had not read Virgil before, would have 
ſaid certainly Virgil was at that fire before be made his book, 
and that there he learnt it, or elſe he could never have found 
out ſuch an Epithete, as --- ¶ vepitantibus wrere flammais: for 
whether it was by reaſon. of the wild-oats, in every horſ- 
footing made by turning on in wet weather, er otherwiſe, 
there 


p 
L 


1 K wo 5 oma wm wWW.N 


Chap:35: The Faithfull Sarveyour. 109 


there was ſuch a noiſe as if twenty muskets had gone off at 
once, inſomuch that an herd of cattel being a quarter of a mile 
off, ſeeing the fire, and hearing the noiſe, as if they had been 
out of their wits, or rather ſtark mad, ſer up alſo ſuch a 
running, roaring, bellowing, and howling, that it made me to 
run as faſt as they, to hear ſuch an hideous noiſe, and the fire 
ſo violent, the weather being dry, and the whole crop bein 
ſtill there which was very great, and the winde full in one end, 
and whiſtling, inſomueh that all the ground for two or three 
and twenty pole long, and a pole and half broad, was all on 
fire ar once: this paſt my skill ro quench, neither wovld all the 
blankets in the Town have ſerved the turn, if I had had them 
there. But that this was ſoon our, I think neither the Sicilian 
e/£tna, that throweth ftones ſixty miles nor Heela in Iſe- 
land, nor Veſuvins in ( ampania, that ſends bis aſhes more 
then two hundred miles off, (or, if you will believe Caſfiodorms, 
in the time of Tit and Veſpaſian, they flew into Aſia, Syria, 
and Egypt: and laſtly, breaking out again in the year 1632, 
Crepitus miliaria cent um auditus: & did you not hear this cre- 
pits, certainly it was becauſe either you were deaf, or not near 
enough) could preſent a greater terrour. But notwithſtanding 
all this, my wild-oats were not yet killed; and then I was vexed 
with my ſelf, that 1 had not mowed them green for horſ-· meat: 
for out of every horſ-footing, contrary to my hopes, | could 
takeup whole yeapſonds, that were never the worſe for the fire, 
fave onely their ſmell. Then I filled my hand- kerchief and both 
my pockets with them, to carry home to my hoggs, hens, pi- 
ns; but not a corn any of thera would touch. All this was 
ſat worſe and worſe. About All Sainrs-day following, there 
came a froſt and a little ſnow, upon that there was ſo many 
fleſh-crows, that you would have thought that there had been 
proclamations ſet up in all woods, groves, fields, and yards 
through the whole land to ſummon them thicher, or whether 
that was their beacon when | burnt it, or no, I know not. 
Theſe for a fortnight together ſo covered the ground, that 
you could not chooſe but ſay, it * far blacker then ink - 
| 3 l 
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this was of a double die, one of black crows, and another of 
black aſhes. The froſt breaking, thoſe that had not eateu 
they trod into the ground with their feet, ſo that by the later 
end of the moneth, no meadow could be thicker of green 
graſs, then that was of green-oats. I plowed them in, and by 
Candle-maſs it was green again; I plowed it again, then it lay 
till the later end of April, and was green again; then I ſteep- 
ed my ſeed as I didthe year before, and ſowed it with barley, 
and had a very good crop, and ſo killed the wild-oats. 

Buniz The ing of queach alſo, in ſome ground, is exceeding 

of queach, profitable. not onely the ſteeping ſeed in dung hill water 

c. helpeth greatly, but alſo in lime and water, by reaſon that 
which gives it heart lies cloſe to the root. Some alſo waſh 
ſeed-· wheat and rie in lime and water in the ſeed - leap in the 
— then ſow it, and ſo no crows nor pigeons will ever 
touch ir. 


CHAP. XXXVI. 
Of planting Willows. 


N ſtead of beetle and ſtake, orcrow of iron, make you an 
augre like a pump-augre, make it after this manner : Make 

a plate like a peel of a foot or fourteen inches ſquare, well 
ſteeled, and turn it as an augre is turned; let it have a ſocket 
like a peel, but four. ſquare, into which put a ſtake of good 
_ aſh two foot long, and 2 as the ſocket is, 
ith a bar or hoop of iron about it at the top, to keep it from 
cleaving : let it be two inches ſquare at the leaſt upward, in 
which near to the top bore an hole, or elſe make a mortes 
to put in a croſs piece to turn it by, and to take it out by, then 
enter it a little with your ſpade, as you do a carpenters wimble 
with a gouch, and then bore your holes; which in ſtrong clay 
is an exceeding ſpeedy way. Beſides that, if the ſets be not 


very great, you will have room enough to ram the moulds 
down to — | 


CHAP. 
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CHAP. XXXVII 


Of reducing wood. land to ftatute- meaſure, and ſtatute 
to wood-land. | 


I Have ſeverall times meaſured ground by ſtatute, which 
ſhould have been done by the eighteen- foot pole; but ne- 
ver the contrary. One amongſt the reft was a cloſe in Hexton 
in Hart fordſbire, where three Copy- holders had each of them 
apart expreſſed in their ſeverall copies, how much by meaſure, 
but not by what meaſure: chereupon it was taken for granted, 
that it muſt be ſtatute- mea ſure One of the three had held all 
in his occupation divers years together, and lying in ſtitches, & 
no banks between had plowed one amongſt another. A and B 
would have theirs again. A muſt haveſo much on the Eaſt- 
fide, B ſo much on the middle, and C the reft; for C would 
neither ſhew his copie, nor yet make known how much he 
ſhould have. So 1 laid one each man his ſhare accordingly, 
and took a plot of he whole. Still it runs in B his minde, that 
his part was not ſo good as it had been formerly, miſtruſting 
that!] had done him wrong in laying it forth; ſo that he ac- 
quainted the Lord of the Mannour with it, who demanded 
of him by what meaſure he had meaſured it: he anfwered by 
the ſtatute pole; Then, quoth the Lord, there is the errour, the 
cuſtome is eighteen foot, and was the meaſure taken in Henry 
the e3ght his time This being known and reduced, C ſhewed 
his copie, and there was not a pole difference in the whole 
thing: ſo l gave them direction to alter ic without going to the 
ground. To do this there are ſeverall ways. Firſt a ſtatute- 
pole is ſixteen feet and an half, or 33 half foot long; there- 
fore 33 halſ. ſeet ſquare is 1059+ ſquare half-feet ina ſtatute- 
pole: but in an eighteen foot pole, which is 36 half feer 
ſquare, are 1295: ſo then if you multiply your ſtatute-poles 
by 1089, and divide the product by 1296, you have the num- 
ber of eighteen- foot poles, which divided by 40 gives you the 
roods, and vice ver:4. And thus ſix acres of ſtatute, which 
is 
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is 960 poles, multiply'd by 1089 makes 1045440, and that 
divided by 1296 gives 806 1255 or; which is five acres ſix 
pole * of the 18 foot. 


Likewiſe five acres of 18 foot is $00 pole, that multiply d by 
1296 produceth 1036800, which divided by 1089, quotient 


" 052 1089 pole, that is 5 acres, 3 rood, 3 2 pole. And this is 
the beſt way. So that the analogy is thus. 


As 1089. 1256 :: 800. 18 foot pole to $56. 1089, 


24 
id eſt, 5 acres, 3 roods, 3 2 pole 1089. And as 1296. 1089: : 
8co ſtatute, to 672 3, id eſt, 4 acres, 3 roods, 32 poles 3. 
And this is your beſt way: and thus may you do with all other 
les. 

way is, if upon your ſcale you have two ſcales, one 
of 11 in the inch and another of 12: if you lay down ſtatute- 
meaſure by the ſcale of 12, and then meaſure the ſame plot by 
the ſcale of 11, it gives you the wood - land meaſure, and like- 
wiſe on the contrary. 


CHAP. XXXVIII. 
To finde any ſcale that a plot is made by, the content 


being known. 


Uppoſe any ſcale, as 10, and meaſure it by that; now if 
by meaſuring it by the ſcale of 10, it comes to but 23 acres 
82 parts: but it is truely 34 acres, 31 parts; therefore finde 
a mean proportional between theſe two, which, becauſe the 
work is ſomewhat difficult, I will therefore ſhew you the man- 
ner of it. 

Firſt — 32. 82. by 34 31. as here it is ſet down: ſo 


you ſee it produceth$17 | 2643. And be- 34 32. 
cauſe there are four figures in the Fracti- 23. 82. 
ons of the two Factours; therfore there 08. 62. 


are 


ches. 3 | 
are alſo four in be product; ſo the whole 27. 44. 8. 
number is 817 and 2642, the Fraction, 102. 93. 

the —— is 28 [ 59. which is the 686. 2. 

mean proportional deſired, then ſay, As $17 [ 2632 

the leſſer of the two numbers, viz. 23, 4 (28158 

82. is to your mean proportional 28. 39: = 7 
ſo is your ſuppoſed ſcale to 12. the true 48 
ſcale, as 23,82; 28. 59 + $4 10. 12, See 


the work. Soe, 
228 |:59 3326 
10 _$63 
28590 (12 2825 
2382 50142 
©4770 $708 ©. 
2382 45664 
| 4754 4478 


But eee there is too much difficulti to gude! it this 

2. lictle by the line of numbers, and ſo ſoon done, 

os exact enough; therefore by it divide the diſtance be. 

tween 23, 82, ani 34. 31. into two equall parts, and the 

compaſſes will fall at 28, 59. then becauſe 28, 59. is more 

then 23, 82. therefore ſet one foot in 10, and turn the other 
upward, it will fall at 12, the ſcale deſired. 


"CHAP. xXXIx 


Of making a Index or Table, whereby readily to f ade ont a 
4 — that ever yon have meaſured, and to 455 he quan- 1 
tity of them an hundred years after, and draw a plot 
of them without going again into the * 


1 Fa hewed before (in (ap. 2. ) the manner of k your 
Id. book, ; by help of that, and this, you may readily ob- 


* the pt books, that ever you fill with notes, page 
P them 
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them all; writing at the top of each page the name of the Pa- 
riſhes, ot Pariſh, wherein the land 
page: and, at every beginning ofa ne man, ſer down his 
name, and likewiſe at en of every new field, fur. 
long, of pareell in a fürlong, ſet doi che name of the cloſe, 
field, furlong, or parcell. Alſo write on the cover of your 
firſt book, A; on the ſecond, B; onthe third, C; &c. Then 
reſerve four and twenty pages at the end of your firſt book, 
A; which hall not be paged, or elſe make alittle book by it 
ſelf : and on the cover thereof write INDEX. and on 
the top of each page, write A, B, C, &c. in Alphabetical or- 
der. Then under each ſeverall letter write: firſt the Towns 
name beginning with that letter; ſecondly, The mans name, 
for whom yon meaſured; thirdly, The books name, in which 
you wrote it, and fourthly, The pages: either all of them, or, 
at leaſt, the firſt and laſt. And whereas you may think this 
way will not be ſo beneficial to you, as to go meaſure it _= ; 
for that you may do as you ſee good: you need not finde it, 
unleſs you will. Beſides that, you, deſerve pay botk for ſur- 
veying, plotting, and notes; as if yon had meaſured it. And 
if you will meaſure. it again, theſe notes will do you no hurt. 
See an example: i 3 


P , — . 
Purton. W. Norton. lib. (* pag. 31, 32, 33, 34. 

Panchurch. Rob. Andley. lib. B. pag. 64: 4d 76. 
Putford. Tho. Deunie. lib. K. pag. 97. ad finem. 


u coriteined in chat 
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Refer thi following to pag. 85. line 13; 

But if you would bring water-to your houſe from a con- 
duit, where you deſite to place à cock as high as you can, and 
that without Inſtruments : Firſt, begin at the conduit, and 
dig a trench near a foot deep there; but as you 
let it be ſtill ſhallower for five or ſix pole in length, more orleſs, 
according to the fall of the ground; ſo that the water may but 
jaſt follow you, and when it begins to run over, there ſtay it, 
and be gia a new depth as afore: but be lure the fall of it be 
down-right like a ſtair, and ſo go on till you come where you 
would be: then add the fall at the conduit, and all your ſtairs 
to ; and ſo high may you ſet your cock above the level 


of your trench. | 


FINIS. 


E An Appendix to my 


E have, in the book it ſelf, ſpoken of meaſuring 
& ſuch things, as are meaſured by obſerving Inſtru- 
A ments, as the Pandoron, plain-Fable; Quadrant, 
Quadrat, Theodelete, Circumferentor, &c, vis. 

ROI C_ of land, taking of Ahitudes and Di- 
ſtances, taken by the chain: here we will ſpeak of ſuch ſwper- 
ficies as are done by a two-foot-rule; as board, glaſs, pave- 
ment, wainſcot; and of ſolid, as ſtone and timber: forbear- 
ing thoſe things, thas.ſeldome, or never, come in/queſtion; as 
globes, regular bodies, and the like. Firſt, Becauſe land- 
mesſure and thoſe ſeldome meet together in one man, Se- 
condly, Neither would I have the book to be of two big a 
price; and Thirdly, Becauſe my little time I have, hath need 
to be ſpent to the beſt advantage for the common good. 


CHAP. TI. 
Of making the Rule. 


rſt, I would have the Rule, (whether it be of box, or of 

braſs, whether joynted in the middle, or ſtreight out) to 
be juſt two-foor-long by ſome ſtandard of braſs, kept by the 
(Clerk of the Market and not, as I have ſeen ſome; that have 
been half an inch too long. Let it bean inch and an half 
broad at the leaſt, and a third part of an inch thick with a 
ſquare ſtroke ſtruck round about it juſtin the middle of the 
length thereof. Let one edge be beſild off: which ſerves that if 
you have occaſion to draw lines with pen, if you turn that 
fide downward , you need not fear blotting : if your rule 
chatce to be blacke witkfinke, if you rubb it well with ſorrel, 
that will fetch it out. Through the midſt of this beſilſ ſtrike a 
Gage ſtroke: an another along the midſt of the other edge: 


divide 


divide the reſt of this ſide, beſide the beſill, into eight equall 
parts with ſeaven Gage; ſtrokes. In the 4 next columnes ſave 
one to the beſill, you may place all-theunder-megſure of this 
Table of board- meaſure following, which will not fall in a 
ſcale upon the rule, vi. all inches, halves, and quarters from 
one inch to ſix, or if you will to ten inches, in ſmall ſpaces 
the inches of the breadth of the board, in the column next ſave 
dne to the beſill: the feet required to a foot foreward at the 
breadth in the next: the odd inches in the third: and the Cen- 
teſmes in the fourth. And adjoyning to this Table toward 
the middle of the Rule, in the firſt of thoſe four columnes ſet 
one inch divided into ten equall parts, and each of thoſe into 
halves, and each of thoſe halves into five; or ſuppoſe them ſo 
divided: ſo is it divided into 100. parts or Cente/anes:: from 
which inch ov ſhall take off all your Cente/mes with your 
compaſſes, that are to be ſer in any of your ſcales. AP 
* For making the ſcale of board-meaſure. | 
Before you can make this ſcale, you muſt have one column, 
on the otherſide the Rule next the beſill, parted into three 
ſmall parts with Gage-ftrokes, and divided in the middle of 
the length of the rule into two equall parts or feet: whereof 
divide one of them into ten equall parts, and each of them 
into ten more, and each of them ſuppoſe at leaſt to be divided 
into ten other; ſo ſhall that foo: be dvided into 1000. and 
this Gunther calleth foot meaſure: which-muſt be reckoned 
both wayes, firſt from the beginning of the rule to the middle, 
thus, 1, 2, 3. & c. and backward again, and thus, 11, 12,13, 
&c. and becauſe the other foot makes ten of theſe inches, and 
theſe ten make twelye of them, therefore divide the other foot 
into twelve equall parts ot inches, and each inch into eight 
parts, and number it from the- end toward the middle with 
1,2, 3, 4, &c. but from the middle to the end with 1 3, 14, 
15, &c. and this he calleth inch- meaſure. By help of this inch- 
line and the inch aforeſaid, and by help of your Tables for 
board and timber · meaſure, are made your fcales for board 
and timber · meaſure. And this Table of board - meaſure 
ws P 3 . 
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is thus made : Firſt, for all whole inches divide 144 by the 
inches of the breadth, and you have the inches forward to a 
foot. If anything remain after diviſion, it is the Numerator 
of a common Fraction, whoſe Denominator is the Diviſor; to 
which remain annex two ciphers on the right hand, and di- 
vide again by the ſame Diviſor,and you have the ('enre/me de- 
fired. Example. 
Let a dowd. be ſeven inches broad, I deſire to know how 
many inches forward makes a foot. Divide 144 by ſeven, it 
gives twenty inches; or one foot eight inches $. Now to bring 
* into centeſet, annex two ciphers to the remain four, it 
makes 400: which divide again by ſeven, it gives, 8 · But for 
half- inches reduce the breadth into an improper Fraction, as 
6 is 2 then multiply 144 by the Denominator 2, it gives 
288 : ſo that you muſt always divide 288 by the Numerator, 
or number of half. inches of the breadth of the board, which 
is 13; ſo have you 22, or one foot, ten inches, 15 cente/mes. 
But if your breadth be an odd quarter, or three quarters: 
Firſt, reduce it into quarters, and divide 576 by it: ſo 64 is 27 
quarters, therefore divide 576 by 27, it gives 21 inches; or 
one — nine inches, , or 33 centeſmes. The Table fol- 
loweth. ) 


— — — — — 


A Table ſewing how many feet, inches, and centeſmes of 
inches forward are required to make a foot of board mta- 
ſare at all breadths, both whole inches, halſ-inches, quar- 
i aud three-quarters, from one inch in breadth to 36 
snches. | 


— 
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15 9 co 
19 44 
2 9 29 
3 9 14 

16 9 0 
1 8 87 

2 8 73 
38 57 

1 8 41 
1 8 32 
2 8 22 
3.8 12 

188 O 
1.7 81 
27 78 
3 7 68 

I9,7 58 
1(7 48 
27 39 
37 2 

20 7 20 
1 

N 

3 6 94 

21 6 86. 

1 8 78 
2 6. 699 
3 6 62 


Board.) 1 
ae en e. 
1 9 7 20 101 5 406 
0 0 211 4 94 
, 3 6 10 29, 3 4 40 
a0 60:0 95 ee 
is 4:0 It. 3.. 36 
2:4 9 60 „ 
3 4 4 36 3]t 2. 77 
3 0 4 © 910 oft 2 40 
D 
1 A..--1 76, 
33 2 40] 3{*..1 2 
403 © 0111 01 1 9 
112 9 88 111 © 80 
212 8 0 1 0 51 
- 2473" 6-31 311 0 25 
502 4 80012 of! 0 
112 3 41 10 II 7 
212 2 18 2j 11 32 
re 30 11 29 
| u. Inch. I 
602 O 013 of [1 8 
1111 4 10 87 
211 10 15] 2 10 87 
| 3 I 9 33 31.10 4 
7 oft 8 374 10 29 
111 7 8 11 10 11 
1 5 2} 9 95 
311 6 38 3 9 76 


2. I ſeet inch. cent. Quart. Feet. inch. cent.] Qu ſiach. cent. quar. inch. cent. 
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Now to place this Table upon the rule, divide the ſecond, 
third, fourth, and fifth columns next to the beſill, at one end 
into ſmall ſquares that may hold two figures a piece, in which 
ſet over · moſt the ir ches of the breadth, in the ſecond the feet 
required in length, at each inch, half inch, and quartern. In 
the next the odd inches, and in the next the odd centeſmes: 
and this you muſt do to ſix inches, you may do it to ten inches 
if you will. Then at the end of ten inches, ſet one inch divi- 
ded into ten equal parts, and each of them into halves, and 
ſuppoſe each half into five, ſo will it be ſuppoſed to be divi- 
ded into an hundred parts, as before. Then from ſix inches to 
36 you ſhall ſet all in the column next the beſill, with: ſmall 
ſtrokes, after this manner: Firſt, I begin with fix inches and 
a quarter, to which I finde inthe Table there belo one 
foot, eleven inches, four centeſmes, that is eleven inches, four 
centeſmes from the middle croſs ſtroke of the rule. But be- 
cauſe my coinpaſſes will not reach ſo far, I onely take 56 cen- 
teſmes from the former inch, which makes it juſt two foot 
from the ſame end which I ſet the under meaſure at. 

Another example let be 9 4, for which 1 finde in the Table 
one foot, three inches, 36 centeſmes. Firſt, I take with my 
compaſſes 56 centeſmes from my inch of centeſnes, a i 


nd prick 
it down upon a line upon a paper. Alſo with my — | 


take 
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take three inches in the foot · line of inch meaſure on the other 
ſide of the Rule: fer that diſtance alſo on the paper at the end 
of the 56 Cente/me in the ſame line; then take with your com- 
paſſes the whole length of both, ſet one foot in the middle- 
croſs. line of the Rule, and in the ſaid ſcale, and the other to- 
ward the beginning of the Rule, and it gives the length corre- 
ſpondent to nine inches and 4, from the ſtroke to the end of 
the Rule. Thus do with all the reft; marking each whole inch 
with its proper number to 24, alſo 30, and 36. 

And now, before we proceed to ſhew you the making of the 
Tm of timber-meafare, we will firſt ſhew the meaſure of 

oards, 


_ CHAP. II. 
Of meaſuring of boards with the Rule. 


are divers ways of meaſuring of boards: of which 
&A the fandamental way is this; 12 inches in length, and 12 
in breadth, that is rwelve times twelve, or twelve inches ſquare, 
which is 144 inches, make a foot of board: therefore 
the inches of the length of the board by the inches of the 
breadrh, and divide the product by 144, you have the content 
in feet. If any thing remain, divide it by twelve, it gives the 
odd inches, or twelve parts of a foot: for an inch is the twelfth 
part of a foot, let the foot be what it will. Zxample. 

Let a board be 13 foot five inches long, that is 162 inches 
long, and nine and an half broad, theſe multipſied give 1329 
anh ich divided by 144, give ten foor, & 89 ſquare 
inches and 3 remains, which divided by 12 is 7 J ferꝭ inches of 
board. -Secondly, If E the length in feet, 13 feet 
5 inches, by the breadth in inches 9 42 kel, 9 inches by 13 
foot, is 9 foot 9 inches; & half of 13 is 6, and 6 ſquare inches; 


and ꝗ times 5 inches is 45 ſquare inches; and half five inches is 


two and an half ſquare inches. Firft then, add all your inches 
together, 45, 6 and 24 make 53 and 2, which divided by 12 
gives 4 boardinches, and 54 1 inches, or half a board 


inch 


| 
| 
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inch fer. Now add theſe 4 inches to 9 and 6 inches, they make 
19 inches, that is,one foot,ſeven inches, to which add 9 foot, it 
gives ten foot, ſeven inches 3 fere, juſt as afore: and both thoſe 
ways are performed by any common Rule that Lath no board- 
meaſure on it. Hence then is diſcovered this errour, that if a 
boatd be nine inches broad, to take 15 inches forward to make 
a foot, that is ſo much more then twelve, as nine is leſs, where- 
as our Table ſaith you muſt take 16, is a falſe way: for nine 
rimes 15 is but 135, which wants nine ſquare inches of 144, 
and is always the ſquare number of half the difference of mine 
and 15 equally diſtant from 12, whole ſquare is 9. So like- 
wiſe 8 and 16 being multiplied make 124, which wants 16 of 
144: and becauſe they are equidiſtant from 12, and their half 
difference is 4, therefore their product is leſs by ſixteen, the 
{quare number of four, then the ſquare of twelye. 
3. A third way of meaſuring board is by this rule, Mea- 
ſure the breadth of the board, if it be leſs then fix inches, your 
Table of under-meaſure will ſhew you how much forward 
you mult take to a foot forward. If it be broader, and under 
36 inches, then the ſtrokes on your ſcale give it. ai 04 
4. Some meaſure all the breadths of the boards with a line, 
then ſtretch the length on a block, and ſo meaſute'the breadths 
of all the ſtock at once, and then meaſure the length of a 
board, then multiply the length in feet and parts, by the 
breadth in feet and parts: So ſuppoſe the breadth of all the 
boards is ten foot, nine inches, and the length 154 inches, 
inſtead of nine inches, I take 1 4 of a foot, and inſtead of 


four inches | take ; or one inch, and the w ill be thus, 
and it makes 164 feetZ, 1 inch and an half. 15. 4. 1, 
And this is a very good way incaſe a 10. 2. 4, 
block be hewn eight - quare, before it be 150. 
ſawn: which if ic be fit for boards, it is 2. 2. 
pitty it ſhould be hewn any other way; 248. 
ſo will itbe no loſs of timber, the boards 7. 248. 
will be all ſtreight-edged. If it be ſold 3. 24. 


in timber, and meaſured as eight-ſquare, 164. 2 4. 1 2. 
(as 
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Chap. 3. 
(as hall be ſhewn) there will be no loſs either to buyer 
or ſeller. 


CHAP, IIL 
Of making of a Table of timber-meaſure for ſquare timber, to 
make the ſcale of ſquare timber-meaſure by: 
as alſo the under- me aſure. 


[rſt know that a foot of timber is twelve inches every wa 

breadch, length and thickneſs, and therefore A 
1728 ſquare inches, for 12 times 12 is 144 that is, a foot of 
board or a ſuperficies, and twelve foot of board make 1728 
inches; therefore to proceed to the Table Firſt, For whole 
inches: ſquare the ſquate of the piece, that is, multiply the 
ſquare by it ſelf, and by that product divide 1728. Example. 
Suppoſe the piece be 8 inches ſquare, the ſquare of 8 is 64, by 
which divide 1728, it gives 27 inches, or two foot, three in- 
ches. But if you have odd half- inches, then you muſt reduce 
as before all your inches into half. inches, or an improper 
Fraction, by whoſe Denominator (which will always be 4) 
multiply 1728, it gives 6912, which muſt always be divided 
by the Numerator of the Fraction. Suppoſe the ſquare given 
be 6 2, that ſquared is 42 4 which reduced is 169 quarters; by 
which 169 divide 6912, it gives 46 inches, or 3 foot 4 inches 
ninety Centeſmes. Again if the ſquare be of odd quarterns or 
2 you muſt work as before, ard then your dividert will be 16 
times 1728, that is, 27648. Example. Let your ſquare be 6 
r, that ſquared is 45 & 9 ſixteenths: which reduced into 1 6 


parts by multiplying 45 by 16 and adding 9, it gives 7 19 


ſixteenths. Therefore divide 27648 by 729 it gives; 7 inches, 
or 3 foot, 1 inch, 92 Cente/mer. 


Here followeth the Table of timber-meaſure. 
| Q 2 | Inch 
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2 
3 8 3 . 3 
30 192 321 69 34 
11898 1166 
213602 1 64 2 
3 1183 . 1 
Do place this Table on the Rule. 
Be n 


r end of the Rule taking choſe 4 columns 


next the thick edge ſave one, and divide them into little ſpaces, 
as you did for board- meaſure, ſetting on them all the under 


meaſure to 8 inches and an half ſquare, yer you may do it to 


12 inches, if you will; ſetting the ſquare inches of the block in 
that column next ſave one to the edge: then the feet requi- 
red to make a foot forward in the next: then the odd inches 


in the next to that, and the Centeſmes in the laſt of the 4. 


Then from 8 and to 36 you may take off your inches from 
your line of inch-meaſure, and your (xteſmes from your inch 


of (ente/mes, as you did in board-meaſure,and place it back- 


ward or forward, according as it 
a foot. 


Fa 


11 be more or leſs then 


CHAP. IIII. 
Of meaſuring ſolids, & ſtone, timber, &c. and firſt. of 


way is to multi 


quare timber. 


meafuting all kind of ſolids the fundamental or genes 
the inches of che breadth 


dy the 


inches of the depth, and that product by the inches of the 
length, and divide the laſt product by 1728. This is ſo plain, it 
needs no example: and this is the beſt way for ſtone of all 


Q3 


other. 
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2. A ſecond way of meaſuring ſquare timber is. by this 
Ruler. Having the ſquare of the piece given look on the Rule, 
and ſee how often you finde the length required at that ſquare 
between that and the end of the Rule in the length of the 
block, ſo many foot of timber is in that block. 


To finde the true ſquare of a piece broader one way 
then another. 

But to finde the true ſquare of the piece , multiply the 
breadth by the depth, and from the product extract the 
ſquare-root. 

As let the breadth be eight, and che depth 14, theſe multi- 
plyed make 112, whoſe ſquare root is 10 fr, according to 
which quare you muſt meaſure the piece. Which diſproveth 
a common errour; which is this, To add both ſides together, 
and to take £ thereof for the ſquare: for ſo 8 and 14 make 
22, the half thereof is 11. And although there ſeemes but 
- (mall difference, viz. leſs then ; an inch between their num- 
bers or roots 10 At and 11: yet between their ſquares there 
is no leſs then 9 inches difference, for 11 times 1 1 is 13 1, but 
8 times 14 is but 112. 

3. Now therefore becauſe every Carpenter cannot extract 
the ſquare- root, and to them that can do it, it is but a flow 
way: and thirdly we never ſet any ſcales of timber-meaſure 
upon Rules, but for inches, halves and quarters: take this for the 
beſt way of all other, where there is ſuch difference of the 
ſides meaſure it firſt chat falſe way, then take out of it always 
a ſquare piece of ; the difference of the ſides. quite through 
the block; ſo in our example 8 and 14, their difference is 3 
thereof is ;: therefore take a piece of; inches ſquare through 
the * of the block, for that 3 ſquared gives g. which is 
the difference between the ſquare of it and the rectangle of 8 
times 14. 


CHAP. 
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GA. 
Of round timber. 


Rea to every circle there belongeth 3 ſquares , firſt 
the ſquare without the circle, or the ſquare ot the diame- 
ter; ſecondly, the ſquare equal to the circle, not in Peripherie, 
but in the area; for it the area of a circle of a mile round, and a 
mile about in a ſquare be compared, we ſhall fiade the ſquare 
to contain juſt 40 acres, whereas the circle of the ſame Pe- 
ripherie containeth 50 acres, 3 roods, 25 poles i; and thirdly 
the ſide of the ſquare within the circle: therefore we will firſt 
ſhew the manner of making theſe 4 ſcales, and then the mea- 
ſuring of round timber: yet. before we ſhew the making of 
them our belt way is to take Virgil's advice, and to do as he 
doth with his Bees. | 
Principio ſedes apibus ſtatidque petenda. 

So before we ſhew the making of them we will firſt finde 
out. a ſeat, for each of them, and then the making jof them 
one after each other. Fiſt, in the beginning ofthe firſt cha- 
pter we ſhewed that we would have one of the edges on 
one ſide beſild off: and the reſt of that ſide divided 
length wiſe into eight equal columns with 7 Gage-ſtrokes 
upon the beſill, à the length of the Rule, you may ſet a ſcale 
of 20 in the inch A pe inch into halves and quarters. 
Numbring each half- inch with 10, 20, 30, &c. fave that 
half. inch next the beginning, which muſt not be accounted 
for any of the tens: but that muſt be divided into ten equall 
parts by it ſelf, to take the odd inches above even ones, that 
any round block or circle is about. 

Beſides this, you have three other ſcales that are for round 
meaſure, that ſhew the three ſquares belonging to the circle: 
and any of theſe four being known, allthe reſt are known 
onely by taking the number thereof upon its proper ſcale with 
your compaſſes, and apply that diſtance to the ſcale proper 
to the thing deſired: and theſe three ſcales for theſe ſquares are 
one 
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one for the Diameter, or fide of a ſquare without the circle, 
and that each ſide thereof toucheth the circle. Another is the 
ſide of a ſquare within the circle, or of the chords of go degr. 
and the other is a ſide of a ſquare, whoſe content is equal to 
the content of a circle. For Example. Let a block be girded 
about with a nealed wyer, and then that wyer laid along upon 
the block, being found to be 88 inches, I fer one foot of the 
compaſſes in 80 of the ſaid circle ſcale, and the other foot in 
8 of thoſe 10 odd parts next the beginning of the Rule, rec- 
koned from ten upward, being the contrary way to the other 
80. If then you deſire to know the Diameter of the circle, or 
ſide of the ſquare including the circle, you ſhall finde it juſt 
28 inches, by ſetting one foot of the compaſſes in 25 of the 
Diameter ſcale, and the other will fall in three odd parts, 
which added make 28: for all theſe three laſt ſcales muſt be 
divided into fives, and numbred with 5, 10, 15, &c. and five 
odd ones above, at the beginning. Likewiſe if you apply the 
ſame wideneſs of the compaſſes to the ſcale of the ſquare 
within the circle, that is, to the ſquare, that a bloek being 
round will be, being hewed juſt to the four edges: then ſet 
one foot of the compaſſes in one of thoſe great diviſions by 
fives, ſo that the other may fall amongſt the odd ſmall diviſi- 
ons, and it gives you 194 fere. - 

And laſtly, if you apply the ſame wideneſs of the compaſſes 
to the ſcale for the ſquare equal, _ one foot in the great 
diviſions, ſo that the other may fall in the five odd ſmall ones, 
it gives 24 and about 3. 

And in like manner if any of the other three ſcales be 
given, as if the Diameter 14 be given ; if you take 14 upon 
the Diameter, and carry that to the circle; it gives 44; if to the 
ſquare equal, it gives about 123, and ſo of thereſt. 


CHAP. 


Chap.6. The F althfull Surveyonr. 


CHAP. VI. 
Of the proof of theſe ſcales by eArithmetical 
calculation, 


Fi for the circle-ſcale, that needs no proof, ſo that it be 
truly divided: for that is the baſis, on which the other are 
built; or ſcale, by which they are made. 


Secondly, For the Diameter Archimedes gives this rule, Mul- 


tiply the Circumference by ſeven, and the product divide by 
22, ſo have you the Diameter: ſo on the contrary. Thus our 
circle 88, multiplied by ſeven, gives 610, which divide by 22, 
quoteth juſt 28, as afore. 

Thirdiy, For the ſquare within the circle this is the rule. The 
{quare without the circle is double in content to the ſquare 
within. Or thus, The content of the ſquare within the circle 
is to the content of the circle as 7 to 11 : Firſt, therefore by 
the content of the ſquare without, we found the-Diameter, or 
ſide of the ſquare to be 28, that ſquared or multiplied by it 
ſelf is 784, the content thereof, Therefore the content of the 
ſquare within is but 3 784, that is, 392. whoſe ſquare-root is 
19 , as, afore. Secondly, by the content of the circle: for 
which Archimedes ſaith, half the Diameter multiplied by half 
the Circumference gives the content, ſo 44, the half of the 
Circumference, multiplied by half the Diameter 14, gives 616, 
the content of the circle. This therefore multiplied by ſeven, 
__ 4312 , which divided by eleven gives 392, juſt as 
afore. - 

Fourthly, For the ſquare equal to the circle, having by this 
laſt rule found the content of the circle to be 616, we need 
but extract the ſquare-root thereof, which is 24 49, which 
doth diſcover a moſt monſtrous, and a moſt groſs errour in 
meaſuring round timber, of which hereafter. 


| US CHAP. 


— 


130 


Shewing the 
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[rſt, To ſet outthe — may take the nether part 
of the third column of the befil'd ſide, to fer it on from 
the middle ſquare ſtroke of the Rule. Then Gunther (in his V/e 
of the line of numbers in broad-meaſwre, Prop. 1 1.) hath this 
proportion. Having the Circumſerence of a circle, to finde 
the Diameter: As 3143 to ooo, ſo is the Circumference, 
ſuppoſe it 47{ 13 to the Diameter 15: fo that if 4 rake 
47 | 13 in your circle- ſcale, and ſet in that column from the 
middle ſquare downward, fo ſhall you ſet out 15 in that di- 
ſtance, run that diſtance as oft as you can to the bottom of 
the Rule,which will be 4 times more, divide each of them into 
3 equal parts, and the uppermoſt third into 5 equal, and num- 
ber all the other great parts, ſave that with 5, 10,15, &c. or 
if you will you may double 47 13, that is 94, 26, and take it 
from the — ſet it there they will be 309; then half ir, 
and they will be 15, then third it into fives. 
2. To finde how to proportion the ſquare within the circle 
by the Diameter. Let the Diameter be the Radius 1 000, then 
will che chord of 90 degrees, which is the ſide of the ſquare 
included, be the natural fine of half 90: »iz. 45 degrees, 
the ſine whereof is 707, therefore then beeauſe | would divide 
my ſcale into even ſines, if therefore | rake 7 times 5, that 
is 35 the proportion will be 7057. 1000 :: 35. 49 } FO. or 
49 +: therefore if you take 49 3 on the Diameter, and ſet it on 
the ſcale of chords, and divide it into 7 equal parts, and that 
part next the end into 5 ſmall parts, numbring all bat that with 
5, 10, +5, &c. you have your ſcale of chords or ſquare within 
the circle. Or (if you think it troubleſome to divide it into 7 e- 
qual parts) you may take 6 times 5, that is 30. and ſay. 707, 
1009 :: 38, 42 | 43, ſo chen you may take 42 | 43 of the 
Diameter, and ſer on your ſcale of chords, and then divide 
each of them into halves, and cach halfin to 3 parts. 1 
| "REY 
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Otherwiſe thus, The content of this circle according to 
Archimedes is juſt 3 the content of the ſquare of the Diameter. 
Suppoſe the Diameter 24, the ſquare thereof is 576, the half 
whereof is 208, the root whereof is 17 fer+, then 95 If 17 


in chords require 24 Diameter, what ſhall 30 in chords, or any 
other even number of fives ? Anſwer, 56 fl: therefore take 56 
r of the Diameter, and ſet it in the ſcale of chords, which 
becauſe it gives 8 times 3, firſt divide it into halves, then into 
quarters, then into eight. : 

3. It may alſo be made by this Rule of his, The area of the 
ſquare within the circle is to the content of the circle as 11 
to 7, ſo that the circle begin known, the content is thus found: 
+ che Diameter multiplied in + the Circumference gives the 
content of the circle, which if you mulciply by 7, and divide 
the product by 33, it gives the content of the ſquare within: 
whereof take the ſquare-root, and you have the fide deſired; 
therefore 19| 8.88 : 20.88 | 9, or as M.. Wingate hath 
it (in Problems 33. of bis Appendix to his Rule of Proportion) 
225. 1000 : : 20. 88 | 9.. So that take 88 | 9 from the Cir 
cumference and ſet it on this ſcale, and divide it into four fives, 
and this ſcale may be ſet on the lower half of the beſil'd edge. 

4. Having the content of the Circumference, to find t 
fide of the ſquare equal.” Take the ſquare-root thereof: ſo we 
found before that the Circumference being 88, the content is 
616; whoſe root is 24 | $3, that is more then 24 2. 
or more eaſily, as Gunther hath it, the Circumference 
is to the ſide of a ſquare equal as 1000 the Nadin: to 282, 
therefore ſay, 282. 1000 : 20. 70| 9. Therefore take 70| 9 
of the Circumference, and ſet it in the ſcale of the ſquare 
equal, it gives 20 of that ſcale; with which diſtance ſer out all 
the twenties the ſide will bear, dividing each 20 into four fives, 
and the laſt into five little ones, and numbring them by five as 
afore : and this ſcale may be ſet in the over part of the third 
column nexthe ſquare edg e. | | 
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Errour in round timber to take a quarter of the circamference 
for the ſquare. | 

5. And here I muſt acquaint you with that monſtrous errour 
in meaſuring round timber which I ſpake of before, which is 
this, to gd the piece about, and to take the fourth part for 
the ſquare thereof: as ſuppoſe the piece be 8o inches about, 
then by this account the ſquare ſhould be but 22 inches: 
whereas in the laſt ſection we found it to be above 24 2, 
whereby the full fifth part of the timber is loſt to the ſeller; 
which notwithſtanding the moſt of them know to be ex- 
tream falſe, by reaſon that when they have hewed it, they 
make a great deal more of it, then they did before it was hew- 
ed. But what is their excuſe? Even this = ſay, That 
will ſcarce pay for the hewing , and it is but ſap and bark. 
I anſwer, The goodneſs or badneſs of any thing is conſidered 
in the price; but neither in the meaſure nor the manner of 
meaſuring, 1 have ſeen a ſack of fineſeed, white wheat, ſold 
for ten ſhillings a buſhel, another of grey wheat at ſeven, ſold 
the ſame day all to one man: yet he had no more meaſure of 
the courſe grey, then of the fine wheat. Secondly, In that 
they ſay, They had need have that for hewing: 1 ſay, They 
never hew what they rend to laths, pales, rails, plow- timber, 
cart-timber, wheel-cimber, boles, trenchers,difhes; ſpoons,and 
infinite other, which they rend, and ſell ſap and all. Thirdly, 
When they do hewany timber, they leave it ſo wany, that (in 
Cambridge-ſrire eſpecially) they leave it nearer round then 
ſquare; and yet allow nothing for the wanes: ſo that in all 
other things, whether ſold by weight or meaſure, the buyer is 
to have the draught, — it de but in an ounce of pepper, 
in this he muſt want of his meaſure, and that no ſmall matter; 
for they ſeldome hew nigher to ſquare in this Countrey, then 
that the four: wanes are as broad as the four flats, all which 
are equal to a ſquare piece of the breadth of one of thoſe 
wanes; & although thoſe wanes be leſs in ſome places then in 
other, yet will they be of no ſervice ſo deep as the deepeſt wane 
goes. And what ſenſe or equity is there, that in duying they 


Chap.7. The Faithfull Surveyeor. 133 
ſhould deſire fo much over-meaſure , and yet in ſelling it he w- 
ed ſell ſo much ſhorr, as in buying ? Hath not he that buyeth 
wane-timber, that the wanes run not ſtreight, as much 1 
and as much reaſon,to have allowance for the wanes, and to 
have the knots and bark left on them for hewing, as you to 
have the fifth part and more, and yet never hew a great deal 
of it at all? Beſides , you have a. trick, when you bu 

round-timber with the bark on it, be.it thick or thin, you wi 

cut a notch round about the piece in the middle of the block, 
ſometimes deeper then the bark, ſaying, That is but a boig: 
now * buying by meaſure, what right have you to the bark, 
which you mealure not? yet when it is hewed, they that buy 
it muſt be content with air inſtead of timber. And yet fur- 
ther, I have known a Wheel right, that uſed to buy all his 
timber by the foot of fourteen inches every way to the foot, 
and to girdle it, and to take the fourth part for the ſquare, thus 


did he over- reach the ſellers, who thought it to be but a 


ſeventh part more then ordinary, and that he gave a penny or 
twopence more in a foot then others gave, they thought them- 
ſelves well enough, whereas ( poor fimple fools! ) they ſold 
above two foot for one. 

6. If you buy round timber that is ordinarily taper, little 
or much, then you will be ſure to gird it in the middle, or 
nearer the little end, whereby you gain no ſmall matter. 

Laſtly, How common a thing is it with Wood-mongers, to 
have one Rule to buy by, & another to ſell by: one a quarter of 
an inch too long another as much too ſhort 2 And great pity 
it is, that conſigering there are ſo many abuſes in meaſuring 
land and timber, it is not a whit looked into, whereas in all 
other things ſold by weight or meaſure the abuſes are puniſhed 
by the ¶ Jer of the market. / | 

Now for correction of this falſe meaſure in round timber; 
committed by this way of taking the fourth part for the 
ſquare, if it be a perfe& Cilinder, and not taper, you may help 
your ſelf by this Table, taken out of M"* Stirrap's Plain-ſcale, 


or Carpenters new Rnle, page 60, which you may draw into a 
5 R 3 ſcale 
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ſcale, as you do for ſquare timber or board-meaſure; all but the 


firſt ſeven inches, which are under. meaſure, and ſet thoſe 7 in 
four columns, between the two Tables of board and timber 


under-meaſure. 


— 


Squar. Feet. | Inch, | (ent. | | Squa. | Inc. | | Squa. | Inc. | Cen. 
+ hz hard wan £5 enn 
{1-1218] 8:7 111 11] 22 | 27} 3 | 11 
2 | 28] 3 ! 42 1219 42 221 2 80 
| 3 | 121 6 185 13! 8 | 231 2 36 
4710 85146 392 242 35 
51 416 306633217 
Wo 1 * 116 5 130 26 218 
7 613 1190 | 17] 4 [69 |; 27] 1 {86 
8 il 9 23 |: 181 4 [19 | | 28] 1 | 75] 
9 L1-46-3/90. 1 19 3 76 29 1 | G1 
10 1] 1 {57 20 3 [39]| 30] 1 | 51] 
The uſe of this Table is thus. 


Girt the piece about, and take the fourth part for the 
ſquare, as if it were the true ſquare, and therewith enter this 
able; and it gives the feet, inches, and Centeſwes required 
forward to make a foot forward at that falſe ſquare. So 44 
inches circle gives 1 1 inches for the fourth part, which in the 
Table gives 11 inches, 22 (ente/wes, forward to a foot- ſquare 
of timber. Or elſe having taken the Circumference with a nea- 
led wier, and there made a twiſt, and meaſured the number of 
inches about, take off ſo many with your compaſſes, and ap- 
ply that wideneſs to the ſcale of the ſ , and you 
have the ſquare you muſt meaſure it at. And becauſe as 1 
faid before, that to hew a log for boards, the beſt. way is to 
hew it eight-ſquare, both for ſaving timber, and co have all the 
boards ſtreight-edged; ſo neither ſhall the ſawyers be paid for 
more then they ſaw,nor he that buieth the boardyor the block 
it ſelf, want, or have too much : we will now therefore give 
you 
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you one rule whereby to meaſure all equal - ſided timber, ſo 
that it be not taper, how many Biden ener it hath. Firſt, 
finde the centre of your piece, and meaſure the ſemi-· diameter 
thereof to the middle of one of the equal ſides; then add all 
the ſides together, multiply half thereof by the ſemi- diameter: 
ſo have you the content of the baſe, and that multiplied in 
the length gives the content of the piece. So in the figure the 
8 tides are ten — A A 

a piece, that is, 
80 ; the half 
whereof is 4 ©; 
the ſemi-diame- 
ter or perpendi- 
cular A R is 1 
that multiplyed 
by 12 makes 480, which is the content of the baſe, that 
is, one inch ſawed off of the end of the piece. Then if either 
you mulriply 48 0 by the inches of the length of the piece, 
and divide the product by 1728, you have the content of the 
piece. Or elſe you may extract the ſquare-root of 4t o, which 
is 22 fer, ind then meafure it, as if it were 22 inches ſquare. 
And thus may you meaſure all manner of timber, not taper, 
by meaſuring one inch at the end, as if it were land: then 
extract the root, and meaſure is as if it were ſo much ſquare: 


CHAP. VIIL 
Of taper-timber, whether Conical or Pyramiaal. 


Or ſuch kinde- of timber of either ſort, meaſure it as if it 

were awhole Cilinder or Priſme , that is, Firſt, finde the 
area of the baſe, and multiply it by the whole length, thus; 
Let a Priſme be four-{quare, the {ide | 2, the area of the baſe 
is 144, and ſuppoſe the length 100, theſe multiplied make 
1440. But by the Corollary of the 7® Prop. 12. lib. Euclia. 
every Pyramis is the third part of a Priſme, having the ſame 


baſe and altitude : therefore divide 14400 by 3, it * 
6 4800 
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4800 the content of the Pyramis. But ſuppoſe it be an imper- 
fect Pyramis, that runs not to a point, but hath his top cut off; 
you ſhall then continue out the ſides to a perfect Pyramis, by 
plotting it in paper, or elſe finde how much it wants by the 
Rule of three. Example. 

The ſide of the baſe being twelve, the length of the piece 
fiftie, and the ſide there is ſix, ſo that there is fix loſt in fiftie, 
but the whole ſide of the baſe is but twelve, whence take fix, 
ſix reſteth. Then ſay6. 50:: 6. 50. and 50 and 50 make 
an hundred, as before. Now then for this little Pyramid, the 
ſide or Diameter of the baſe thereof being ſix, whoſe ſquare is 
36, the third part whereof is twelve, that multiplied by 50, 
gives 600, the content of the leſſer Pyramid. Subtract this 
perfect Pyramid out of the great perfect Pyramid 4800, reſts 
4200, the imperfect Pyramis. And the reaſon, that holds be- 
tween the Priſme and Pyramis, holdeth alſo between the Cilin- 
der and Cone, Prop. 10. 2. Euclid. Every Cone is the third 
part of a Cilinder, havirg the ſame baſe and altitude. 

Of the Cone. 

Let us now ſuppoſe a Cone alſo divided in length into 50 
and 50, the greater Diameter at the baſe to be twelve, and fix 
in the middle. Firſt, to finde the Circumference to 1 2, the Di- 
ameter: 12 multiplied by 22 is 264, that divided by 7 is 37 £, 
the Circumference. Then multiply half 37 + (that * 4 by 
half the Diameter, (that is) ſix, it gives 115 f, the greater 
area, which multiplied by 100 the length, it gives 15 14 * the 
Cilinder, the third part whereof is 3838 , the greater Cone, 
Now for the leſſer, the Diameter is fix, multiply it by 2a, it is 
I 32, that divided by ſeven, is 18 g the baſe, which multiply by 
the length 50 is 942, the third part thereof is 344 + the 
leſſer Cone. | | 

Now take 314 + out of 3838 fr, reſteth the imperfect 
Cone 3520, which is almoſt twelve times as big as the leſſer. 
Or, if you rather deſire 12 and 6, the baſes of the Pyramis, to 
be the ſides of the ſquare within the circle, as there they are, 
and then to ſee their dimenſions:then firſt, if twelve be a ſide 

| of 
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of a ſquare within the circle, ſince the content, or ſqus 
of, is but half the content of the ſquare of the Diameter: 
therefore double the ſquare thereof, and out of the double 
extract the ſquare root, ſand you have the Diameter: fo 12 
ſquared is x 44, that doubled is 288; whoſe ſquare-root is 17 
fere, the Diameter. 

Now to finde the Circumference, multiply 17 the Diame- 
ter by 22, facit 374. that divide by ſeven, it quoteth 53 + the 


Circumference: then multiply half the Circumference 26 by 


half the Diameter 8 4, it gives the area of this baſe 227 , 
which multiplied by 100, the length, gives 22707 + the Ci- 
linder, which divided by 3 gives the great Cone 75695 3. Like- 
wiſe for the leſſer ſquare within, which is ſix, the ſquare is 36, 
that doubled is 72, the ſquare-root whereof is 8 4 e , the 
Diameter. Mulriply 8 4 by 22, it gives 187; which divided 
by 7 gives 26 the Circumference, then multiply half 26 
(that is) 13 ll, by half 8 & an half (that is) 4 4, and you have 
56 or | 72 ferꝭ, che content of that area; which multi- 
ply bygo the leagth gives 283 5: the third part thereof is 94.5, 
the leſſer Cone. Take this leſſer 945 out of the greater 7569, 
reſteth 6624, the imperfe& Cone: So that the imperfect 

is more then ſeven times as big as the little one. 


The diſcovery of (rverall errowrs in meaſmring the Pyr amid 
74 (ont : and firſt of the — 9 

„ Yer + n 
together, and multiply the 1 half thereof by the length of 

ne apa parry ou. ag ir ry Tp eres <> 

ttle nothing therefore 144 (i. e.) 7a multiplyed 

by 100 is 7200; but ĩt ſhould be but 4800: it is too much by 

A ſecond errour is to take the area at the third part from 

the great end, as in this 2 at C and C, but there the 

ſquare or fide is 8, and the ſquare number or ares thereof is 

64, hich multiplied by 100 is 6400, too much by 1600, 

third errour is to take the ſquare in the midſt of the piece, 

8 as 
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as at B and B, where the ſide is 6, the 
area 36; that multiplied by 100 the 
length gives 36;0,, which is too little, 
for take 3 600 out of 4800, the diffe- 
rence is 1200; a juſt quartern loſt of the 
timber to the ſeller; fo that it falleth 
near the middle between B and C, 
where it is 7 inches, for that gives 


59oo, yet there it is too much by an 
hundred. 


Secondly in the (one. 
The common practiſe is to gird it 


in the middle, and to take the fourth 
part for the ſquare. In meaſuring the ci- 


linder, there was more then the fiſt 
part loſt to the ſeller: but here that ic 
is taper alſo, is a more intolerable loſs. 
For if in the ſquare Pyramid was loſt a 
full quartern onely by reaſon of taper- 
ing: what will here be loſt where two 
ſuch errours combine in one to wro 

a man? The Circumference in the mid 

of the piece is 26 +, the fourth part 


thereof is 64, which ſquared is 45 + - 


and that multiplied by 100 makes 4556 
r, which taken out of 7569, there is 
loſt to the ſeller 3013, which is almoſt 


one half thereof. Vet this goeth fo for 
currant in all places, that he that con- 


tradicts it is ſcorned as a fool, and ac- 
counted as a knave. 


Chap. 8. 
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CHAP. IX. 


Of the making of four other lines on the flat. ſides, whereof three | 


are Mi. Gunthers lines, of numbers, fines, and tangents;and 
inſtead of the Meridian line, which i onely uſefull for Navi- 
gation, whereof ¶ arpentert make little or no uſe, we have 


added a ſextant of chords. 


Lthough MF. Wingate (in his book called The Rule of 
Proportion, hath ſet down the making of them: yet for 
that he hath done them after another manner then here is 


ſhown, neither will an ordinary Rule bear all thoſe lines, we 


will therefore content our ſelves with Ar. Gunthers, & the 
line of chords onely. Yau ſhall divide the reſt of the Rule be- 
ſide the columns of feet & inch. meaſure before ſpoken of, into 
four other great coluinns, and divide each of them into two 
equal, and one of them into two alſo; ſo the great ſhall be 
for figures, the other 2 for ſtrokes. Theſe two of Mr. Gan- 
thers you may ſet in the three middle columns, and the line 
of chords on the other outſide. -. _ 5781 
Firſt, for making the line of numbers. 
I told you before that 1 would have you ſtrike a ſtroke 
round about croſs the Rule, I would alſo have another at 
each end of the Rule-ſo cloſe as 2 you can, onely 
to ſet one point of the compaſſes on. Then firſt ſer 
out your great diviſion in each foot; viz. the thouſands, 
if your number conſiſt of four figures, or howſoever they 
are to be the-lefr hand figures of any number, as 3 in 3 
32. 346. 365 4- 37046, &c. and muſt be marked with the g 
digits in either foot, and the firſt laſt and middle- moſt with 
one, ſo that you may underſtand- as many ciphers with it as 
ſhall be requiſite, ſo that it may fignifie 1. 10. 100. 1000. 


and then if one ſignifie 10 the next two will naturally fignifie- 


27, but not always. Now to take and ſet the number 2 in his 


right place, take a Table of Logarithmes of abſolute num- 


bers, and look either the Logarithme of 2. 20. or 200. and 
8 2 take 
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take the three next figures to the Characteriſtick. which are 
301: then with your compaſſes take 301. viz. three inches, 
no tenth part of; an inch, and + ofa tenth part or { exte/mes 
ofanirch, and ſer one foot in the nether-moſt croſs ſtroke, 
where you ſet the firſt one, and turn the other upward in the 
ſame column, and there fer your 2 likewiſe with the ſame 
numbers, ſet one foot in the middle croſs ſtroke where you 
ſet the middle one, and turn the other upward toward the up- 
permoſt one, and there ſet your 2 alſo: likewiſe, do with 
3 whoſe Logarithme is 477 (5deft) 4 inches, 7 tenths; 7 Cen- 
teſen: alſo with 4. And theſefigures for the making of this 
line we will call hundreds, the next ſubdiviſion tens, and the 
leaſt (enteſmes. But now becauſe we will ſuppoſe your com- 
paſſes will not well reach beyond the figure 4, whoſe Loga- 
rithme is 602, that is above 6 of thoſe inches: therefore firſt, 
let us ſet on the tens ſo far on both feet, and then the reſt of 
each foot afterward. Next ſer out each fifth tenth fo far: be- 
cauſe you muſt mark them with longer ſtrokes, then each ſin- 
gle ten: ſo then you muſt not account the next of thoſe fifths 
to 1 as 5. (for then you will account the one for nothing) but 
you muſt account it for 15. or 150. and ſo take the Loga- 
rithme thereof, which is 176. Likewiſe 25, or 250, is 3 98, which 
you muſt take with your compaſſes, and ſet in their places in 
in both feet, and in like ſort ſhall you do with all your ſingle 
tens; accounting that next 1 not for 2, nor 2, but for 11. 
Or inſtead of taking them off with your compaſſes, firike out 
all the firſt foot with a fine ſmall ſtriking ſquire of braſs, lay- 
ing it upo n the Log. in the line of foot-meature, and then ſet 

out the other foot with your compaſſes hy tllis. 
N for the reſt of each foot, look out the Logar. of your 
numbers, and take the diſtance between it and the middle croſs- 
ſtroke, and with that wideneſs ſet one foot in the upper i, and 
where the other falls, there is the place of that number. Ex- 
ample. I would fer out 70, the Log. is 845; I take the diſtance 
between it and the middle ſtroke of the Rule, or the Arith- 
metital complement of it, 154, and K 
é e 
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ftroke and middle-ſtroke downward, and you ſet out ſeventy. 
Bur your over-foot may bear unites to 20, and from thence to 
49, divide each tenth into five, and from thence to the end 
into two. 

| T. make the line of fines. 

Firſt, you muſt know that neither the line of ſines, nor tan- 
gents, enter the Rule till 35 minutes: where you ſee the two 
next figures to the characteriſtick 8, are both ciphers; there 
allo the characteriſtick changeth from 7 to 8: for your chara- 
Qeriſtick ſhews what foot you are in: therefore ſince we rec- 
kon the minutes onely by tens, our firſt number or diviſion up- 
on the Rule will be at 40 minutes of the firſt foot. ſhewn by 
the characteriſtick 8: for 9 is the laſt, and therefore belongs to 
the laſt foot; ſo that whereas you ſee that the Log. of one mi- 
nute hath 6 the charaReriſtick, & 4 63 the three next figures: 
therefore one minute would be above a foot and half before 
the entrance on the Rule, and likewiſe would the firſt minute 
of thet be. Now the Logar. of 40 minutes hath beſide 
the characteriſtick 8 the three firſt figures 066 fer: therefore 


take off © inch, 6 tenths, and 6 cente/mes, or 5 centeſmes, and 


7 milleſmes, if you can ghueſs ſo near, and ſer them from the 


nethermoſt croſs. ſtroke at the beginning of the line of fines 


forward. And thus do for all under two degrees, be it ſine or 
tangent : but from thence to ſine 5 degr. 45 min. or tangent 
5 degr. 43 min. (As ſuppoſe the line of 4 degr- whoſe Logar. 
the characteriſtick is 843:) you ſhall take the diſtance 

between B. inches, 4 tenths, 3 cent. and ten inches, and apply 
that diſtance from the middle-ſtroke down-ward: and fo of 
the reſt of the quarter. But for all both fines and tangents 
in this firſt foot: you may by their Logarichmes ſtrike them 
with a ſquare, as you did the line of numbers. 

No for the upper - part ſhewed by the characteriſtick for 


all ſines and tangents to 20 degt. as ſuppoſe the tangent of 20 
the | 20 degr. tangent” is 56 let it from 


— oke forward, but from thence to the fine of 90, 
and tangent of 45 degr. as the ſine of 40, whole E is 
8 3 


. 
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808, take the diſtance between it and the middle-croſs-line, 
and apply it in the line of ſines from the upper croſs-ſtroke 
down - ward: then number all the whole degrees to ten, with 
I, 2, 3, and after that in the ſines with 20, 30, 40, &c. to go; 
and the tangents with 10, 20, to 45, and back with 50, 60, to 
80 degrees. 

Laſtly, for making the ſextant ef chords. 

Set a pair of beam-compaiſes, with a beam of willow, deal, 
or ſallow, near half an inch thick, and 4 broad; make a little 
nut of good tough wood, with a mortes in it, that the beam 
may ſlide in it to and fro, indifferently ſtiff, and in all places a- 
like, with a ſhort prick, or little piece of an aule- blade in one 
end. and another longer in one edge of the beam hard by the 
end, ſo long from the beam as the other point is. If it goeth 
not ſtiff enough to ſtand and tran with at any place, make 
the mortes a little the deeper one way to put in a wedge, or 
elſe help your ſelf with a ſcrew-pin, then go to ſome ſmooth 
loft boards, opening your compaſſes to 23 3 inches, and with 
that wideneſs tran an arch, that maybe two foot long at the 
leaſt, and with each foot of the compaſſes make a prick in the 
ſaid arch, and ſet it likewiſe upon the Rule; then divide that 
ſpace in the arch into two equal parts, which will be 30 degr. 
a piece, and each of them into three apiece, which will be 10 
degr. apiece, and each of them into two. which will be five 
apiece, and each of them into five ſimple ones. Then take 
them off from the floor, and ſet them on the Rule, one aſter 
another, and number them with 10, 20, 30, 40, 50, 60, and 
this will be wonderfull beneficial in Dialling, and alſo in many 
other things, as to divide a circle into any number of equal 
parts, or to make an angle of any number of degrees, or to 
finde the quantity of any angle, and fo by the line of foot- 
meaſure you may alſo divide a ſtreight line into as many parts 
as you will. 7 | | 

Now as 1 have ſhewed the uſe of all thelines on the other 
ſide of the Rule, and alſo of both the out-ſide lines on this 
lide; ſo fos the other three I muſt content my ſelf to ſhew 
you 
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you the uſe in general : for if I ſhould deſcend to particulars, 
all the paper in Cambridge would be too little ro hold them · 
Firſt therefore, you ſee already, that as by the line of foot- 
meaſure, and Table of Logarithms theſe lines are made; fo 
may you by theſe lines finde the Logarithme of any abſolute 
number, tangent or ſine, as if it were by the Table of Lo- 
garithms, | 1 

Secondly, By theſe two lines of numbers and foot-meaſure 
may be reſolved all queſtions whatſoever,that common Arith- 
metick can reſolve. And more; for hereby may be reſolved 
all queſtions of [atereſt, Purchaſes, Annuities,&c. 

Thirdly, By theſe three lines of numbers, ſines, and tangents 
is reſolved the whole doctrine of Triangles, and whatſoever 
may be performed by them, either in Meaſuring, Dialling, Geo- 
graphy, Geometry, Arithmetick, Navigation, Coſmography, 
Aſtronomy, &c. 

But, becauſe (gentle Reader) I would have thee learn now 
to go alone; I will commit theſe to thine own conſideration, 
knowing that that chicken that will peck up never a corn, but 
what the hen puts in the mouth, will never be a fat chicken. 

Now if the Rule of three is accounted of all men worthy 
for its excellency of the name of the Goldex-Rnle (which is 
but the leaſt part of the uſe of one of the lines of this Ruler) 
then juſtly may this Ruler be called the Solden- Ruler. 
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